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\ Fully fifty yciurs ago>—in 1863, to be quite exact—Sir 

' Charles Lyell told the story of the antiquity of man 

from a geologist's point of view. His book* became a 
classic ; the geologist came to be regarded as the official 
historian of ancient man. The modern successors of Sir 
Charles Lyell have maintained the position he established 
for them. In the books of Professor Boyd Dawkins,* of 
Professor W. J. Sollas,* of Dr G. Frederick Wright,* and 
of Professor James Getkie,* the world of our remote 
ancestors is made to live again. The antiquity of man, 
from a geologist's point of view, has thus been placed 
clearly and fully before the English reading public. In 
1865, Lord Avebury—Sir John Lubbock he was then- 
approached the problem of man’s antiquity from another 
point of view. He was primarily .interested in the 
culture, the industry, the clvili^i^ of'|^ieiit man ; the 
geological details of the {IrAl^lKcwjkTOscape took a 
k secondary place in his pictures of prehistoric times.* He 
h sought to follow the human army to its banning in 

F the remote past by tracing the possessions it had discarded 

i C«»Ug;i<at EvitUnut a/ tk* af Man. LOBdoci, 1863 

(lit editmn). 

* Cwt f/uHtinxt 1874. Eariy Man in Britain, 1880. 

S* * Antieni Hunttrt, 1911. 

* Tha Oriitn and Antiquity ajMan, \%\y 

* Tk* Antiquity of Man in Enrapo, 1914- 

'■ * Pnkitlarit Tima, Williams & Norgate, 7ih edition, 1913. 
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while on the march. Lord Avebury wrote the story of the 
antiquity of man from the archeologist's point of view. 

The problem of man's antiquity may be approached 
from another point of view—that of the human anatomist. 
The anatomist gives ancient man the centre of the stage ; 
he depends on the geolc^st and archeologist to provide 
him with the scenery and stage accessories. It is from 
the anatomist's point of view that the problem of man's 
antiquity is deailt with in this book. This method of 
approach has its difficulties. The aiutomist has to trace 
man into the past by means of fossil skulls, teeth, and 
limb bones—intelligible documents to him, but complex 
and repulsive hieroglyphs in the eyes of most people. 
The publishers have assisted the au^or to surmount the 
more technical difficulties by allowing a very liberal use 
of explanatory diagrams, which make the arguments used 
in the text more intelligihle to the general reader. In 
many respects this book is supplementary to Lord 
Avebury’s classical work —Preiistme Times. 

The main reason for the appearance of this work at the 
present time is that the "mystery” of man’s antiquity 
is now culminating in a critical phase—presenting situa¬ 
tions which may be described as of almost ab^rbing 
interest. Indeed the manner in which the story of 
man's antiquity is now developing recalls the point 
reached by Dickens in his last and unfinished novel— 
TAe Mystery ef Edwin Droed. Many learned men have 
sifted the evidence and tried to solve the problem of 
Drood's fate—some solving it in this way and some 
in that. At the present time, geologists, archicologists, 
and anatomists are sifting the evidence relating to the 
combined problem of how and when mankind came 
into existence. On the evidence at present available, the 
author is convinced that the true solution cannot differ 
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materially from the one presented in a diagrammatic form 
in the frontispiece of this book. The author’s solution 
IS only one of many ; time will show which is right. 

The mystery of Etlwin Drood we can never solve; 
only the novelist knew what fate had in store, and he 
earned the secret to his grave. The mystery of man’s 
antiquity stands in a different position. Every year 
brings new evidence to light—places facts at our disposal 
which take us a step nearer to a true solution. In recent 
y^ discoveries of fossil nun have crowded in upon us, 
yielding such an abundance of new evidence that we have 
had to reconsider and recast our estimates of the antiquity 
of man. No discovery of recent date has had such a 
wide-reaching effect as that made by Mr Charles Dawson 
at Pilidown, Sussex, Hence the reader will find that a 
very considerable part of this book is devoted to the 
significance of that specimen of humanity which Dr 
Smith Woodward named Eoanihrojuit davjioni. 

In accumulating the material and facts on which this 
book is based the author has become deeply indebted to 
many men. The help of some he has acknowledged in 
the text, but there are many whose names do not appear 
there. The omission does not mean that he is not 
^ grateful to them for their help. He must, however. 

' acknowledge here the assistance he has received from 
time to time from the officers of the British Museum, 
from Mr J. Reid Moir, Mr A. S. Kennard, Mr W. H. 
Cook, the Rev. Edwin H. Mullins, and Mr Courtney 
Lyne. For assisunce in preparing illustrations for this 
work he is indebted to his friend. Dr Stanley Beale, and 
particularly to Mr William Finerty. 

ARTHUR KEITH. 


July 1914. 
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ADDITIONAL NOTE TO PREFACE 

A yiAR has passed since the proofs of this book were 
corrected and its preface written. The events of the year 
have revolutionised the outlook of all of us; we have 
burst suddeixty into a critical phase in the evolutionary 
progress of mankind; we have had to lay aside the pro¬ 
blems of our distant past and concentrate our thoughts 
and energies on the immediate present. Liige and 
Namur, which figure in this book as the sites of peaceful 
antiquarian discovery, have become the scenes of bloody 
war. And yet, amidst aU the distractions of the present 
time, the author hopes there may be some who will wish 
to survey the issues of the present fateful period from 
the distant stand}>oint of a student of man's early evolution. 
It is in such a hope that this book is now put forth. 

A. K. 


July 191 $. 
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THE ANTIQUITY OF MAN 

CHAPTER I 

A NIOLITHIC COMMUNITY Of XSNT 

The road from London to Maid$tone, once it has made 
a steep descent from the North Downs, winds through a 
district abounding in traces of long-past generations of 
Kentish men. The traveller along this road, with his 
face turned eastwards, be he ever so interested in the 
study of ancient man, cannot fail to note the picturesque¬ 
ness of the Kenbsh weald. From time to time he passes 
villages which have preserved, in spite of a whirling 
stream of motor traffic, much of an old-world atmosphere. 
Ever on the left hand, a few miles distant from the road, 
the traveller sees across the hedges and orchards the steep 
flank of the North Downs, which trend eastwards to end 
in the white cliffs of Dover. Here and there he may 
trace the Pilgrims’ Way as it winds along the foot of the 
steep grey f^ of the Downs, the medieval path to the 
shrine at Canterbury. The great stone monument at 
Coldrum, which is to give us our first glimpse into man's 
past, could be reached by fallowing the grass-grown 
pilgrims’ path; but then if that route were taken we 
should miss the picturesque village of Ightham and the 
man who has made this part of Kent a Mecca for all 
students of early man—Mr Benjamin Harrison. We 
are in the centre of some of Mr Harrison's most 
important discoveries. On the plateau of the North 
1 1 
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Downs, stretching northward from the steep slope which 
now faces us until it sinks into the valley of the Thames, 
Mr Harrison has gathered those rudely worked flints— 
eoliths—the earliest form of tool ascribed to man. Close 
by Ightham, hid in a wood, are the Oldbury rock-shelters 
where Mr Harrison has found over three hundred flints 
worked in exactly the same fashion as those chipped by 
the cavemen in the south of France when the rigorous 
climate of the Ice age was giving place to our more 
genial times. On the plateau a few miles away lie the 
oldest and rudest of human tools—for I am assuming that 
the reader admits the humanity of Mr Harrison’s eoliths, 
while here, amongst the earth that has gathered at the 
foot of the projecting rock, almost burying it, are the 
stone implements—pdcoliths—which mark uie last phase 
of the Paleolithic period. 

We are not concerned at this point with the im¬ 
measurable stretch of time that lies between the earliest 
of the eoliths and the latest of the palseoliths ; in follow¬ 
ing man into the past we are to start from that period 
or age of culttire which succeeded the PaUeolithic—the 
Neolithic. All over this district, on the ploughed fields 
and in the woods, the keen and delicately worked flints 
which are characteristic of the Neolithic stage of man’s 
history can be picked up. How long the Nedithic period 
lasted in England we cannot yet say with any degree of 
certainty, but we are all agreed that it came to an end 
about 2000 B.C., when bronze became known to the men 
of Western Europe. We have only to visit Rose 
Wood, within a short distance of Mr Harrison's house 
in Ightham, to see that the passage from the Paleolithic to 
the Neolithic period was marked by a much greater 
change than a mere alteration in the manner in which 
flint implements were fashioned. In Rose Wood is 
the evidence that men were no longer vagabonds and 
wanderers, but had settled down in communities. Hid 
in the undergrowth of this coppice ’ is a series of circular 

* Foranaccottot of the antiauitie^oftbe Iglitham district, ice Ightham 
—tiu IfUtary pf a XpHtish Vittagt, by F. J. Bennett, F.G.S., 1907. 
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depressions, some forty in number, marking the sites of 
the pit-dwellings of a Neolithic village.* These ancient 
dweflinn were explored over forty years ago by the Kent 
ArchaM3logictI Society. They were found to be circular 
“basin-like pits, c to to feet deep and 15 feet in 
diameter.” Round the pits were found fragments of 
rude pottery and numerous flint flakes and implements. 
Near by is Oldbury camp—also the work of the Neolithic 
period. 

As we turn our backs on the pit-dwellings and Oldbury 
camp to gain the main road and again lace eastwards, 
it is possible that the significance ol what we have just 
seen may escape us. So far as we know at present, the 
men of the more ancient or Paleolithic period had no 
conception of house-building or of settled communities, 
of defence works or of pottery. These were, with 
perhaps the excepdon of the Lut, discoveries of the 
Neolithic period. Further, it is manifest that settled 
communities are only p>ossible when the land is tilled and 
cattle are domesticated, ^^iculture was the slow and 
laborious invention of the Neolithic age. It does not cut 
the Neolithic age any shorter if we suppose—as we must 
suppose—that agriculture was not evolved in Western 
Europe. In dimrent ports of the world and at various 
times, man did slowly and laboriously discover the art of 
bringing plant and bwt into his service. That stage—a 
Neolithic stage—was passed through somewhere, and it 
must have bun an undertaking which involved many 
generations. 

Ightham, where we left the main road, is chir^ miles 
from London ; six miles further along the road lies the 
village of West Mailing (fig. i). At the time this 
account begins—1910—for 1 propose in this survey to 
confine myself ^ the discoveries and movements of the 
last four years—Mr F. J. Bennett had retired from a 
long and active career in the service of the Geol^cal 
Survey under the British Government and settled in 

^ For pil-dwelliap ia Kcoi, mo Coo. AmiMrtp. liutU., 

1899, t«r. 3 , voL ti. p. 124. 
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Wert Mailing. He was then spending 

in busily inSrpreting the traces of anacnt man m the 

county of Kent, fke C^ldrum 

to which we are now making our way ^ 

object of his attention m the yw I have 

iQio. It is true that my friend, Mr A. L. Lewis, had 

r^nised the importance of the monument * B 77 » 

a^published an kccurate plan of the arrangemen of 

the stones ; but it was left for Mr Bennett to rev^ ite 

secrets and the light it could throw on the Neolithic 


WtAkO 

ria I.—A»«poril»»j>Mtotlt«ltawfcichCokUomii»it«Ud. 


inhabittnts of Kent. To reach Coldrum we follow a 
farm track which opens from the main road before the 
village of West Mailing is reached. Before us, to the north, 
and some three miles distant, is the ««y, drv Msture- 
land that clothes the sharp face of we North Downs. 
Sweep away the snug farms which lie sheltered in the 
weald below the Downs and on the uplands of the 
plateau above them, replace the hedged fields with little 
terraced cultivated plots, and we have before us exactly 
the country that Neolithic man inhabited four or five 
thousand years ago. On our right, as we proceed no^- 

> See /turn. Amiknp. /lU/ittiU, Nov. 1877. 
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wards, w€ see the same valley of the Medway openiM 
out before us as it did befwe him, except that the smoke 
which sweeps towards us from the cement works of the 
gorge, by which the Medway makes its way northwards 
through the Downs to reach the Thames, was unknown 
in his time. When we reach the monument a little 
disunce short of the Downs, we see that it is not as 
Neolithic man left it. Time and circumstance have 



--a| 
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defaced it We pass the farm and reach the 
corner of a field on which the monument smds. Hdt 
a mile further to the north is the Pilgrims Way ^ong the 
foot of the steep escarpment. We ^mb the sl^ ttat 
takes us to the main or central chamber situated on the 

eastern side of the monument (fig. a). 

The great stone which closed the ewtern end tas 
fallen forwards and exposed the interior of the 
or as we may now name it—for the nature of such 
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chambers is well known~the tomb. It is a commodious 
chamber,^ 12 feet 3 inches in length, east to west, and 
c feet 8 inches in width, from north to south. When 
Mr Lewis first saw the central chamber, a great vertical 
slab divided it into an eastern and western half, each 
half long enough to provide a wide bed for a six-foot 
man. The flat massive atone which forms the southern 
wall of the chamber shows that the Neolithic men of 
Kent were engineers of no mean ability. It stands 
7 feet 3 inches high, is 1 1 feet 3 inches long and i foot 
9 inches thick—thus weighing many tons. That mass 
the men who lived in pit-dwellings transported and 
set up on this elevated spot. Three other vertical 
stones make up the northern and western walls. No 
covering or roofing stone is now present; the chamber 
lies open to the sky. On the opposite or eastern 
side of the Medway valley, another Megalithic monu¬ 
ment—Kits Coty hous^-retains the great roofing stone 
(fig. ioa). 

The central chamber is onlv part of the Coldrum 
monument; as Mr Filkins’ plan shows, an irregular 
series of blocks surround the centra] chamber, enclosing 
a space, now overgrown with weeds and bushes, about 
50 feet square. The monument was evidently set 
within and lormed part of the eastern side of this square. 
In its original state the central chamber was prooablv 
roofed, the encircling stones formed the retaining wall 
of a great mound which covered the tomb, the entrance 
being from the eastern side (fig. 9). Whatever its 
exact original form may have been, this at least is certain : 
the min^ of those ancient inhabitants of Kent must 
have been deeply moved by a faith in things unseen and 
of a human existence untrammelled by the flesh. 

On April t6ch, 1910, Mr Bennett visited the central 
chamber. In the Megalithic monument at Addington, 
about a mile due south of Coldrum, he had picked up 
Neolithic flakes ; he was now searching for similar traces 

' For t detaikd dacription, sec Mr BeoDctt's paper, Jwrn. Roy. 
Anthrpp. /tuHtuit, 191^ voL xlii. p. 76. 
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of Neolithic man at Coldrum. ** No sooner,” he writes,* 
had I put my fork in near the west wall than I at ona 
turned up, and under only a few inches of chalky soil, 
some human bones. This find 1 kept to myself, and 
determined to do no more without someone present to 
keep and record further finds in an area apparendy so full 

M'tU. 



no. 


of human remains.” With the consent of the Lord of 
the Manor, Mr NeviU. and with the assistance of Mr 
E. W. Filkins, Mr G. Payne of S’ 

Reader, Mr and Mrs Lindsay, and 

Bennett made a systematic exammaaon « 

chamber. Besides human bones, only a jcvi 

of a rude pottery and a flint saw were found. Not a 

• /pvm. Hay. Antkrop. ImsHU « 9 »S. 
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trace of anv object belonging to a culture later than that 
of the Neolithic age came to light. 

There i» not any doubt in my mind that the bones 
thus discovered by Mr Bennett were those of the people 

E rimarily interred in this Megaliihic tomb. Once ch^ 
as permeated the porous texture of bones, preservation 
is secured. The Coldrum bones ring like porcelain when 
they are struck; the tongue adheres to the freshly 
fractured surface, showing that the bones no longer 
contain animal matter. In this manner we came by the 
material which provides us, for the first time, witn^ the 
means of forming a true picture of what the Neolithic 
people of Kent must have looked like in the flesh—the 
people whose beliefs were centred round the Megalithic 
monuments, I do not propose to weary the reader with 
the details of my examination of the bones; they are 
already on record ; * all I propose here is to give in 
outline the mental picture which my investigation led 
me to form of the people. 

When 1 had arranged all the fragments, I found that 
at least twenty-two individuals were reprinted ; they 
were of all ages, from newly born children to old 
men and women. Unfortunately the skulls, which give 
us the surest evidence of the radal nature of a past 
people, were few and fr^mentary. There were only 
five, out of a group of nine, complete enough for our 
present purpose. But a certain feature of these skulls 
throws a curious sidelight on the nature of the monument. 
In a great number of them there were present peculiarities 
in their formation which could only be accounted for by 
supposing that the people buried in the tomb were of 
one femiW or of nearly related families. Three of the 
nine skulls had anomalous bones set within the joinings 
or sutures of the vault (sec fig. 4); some of the others 
show^ irr^larities in ^e manner in which the sutures 
between the skull bones became closed. 

They were people of short stature ; from the length 
of the thigh bones the stature of the men was estimated 
» Joum, Rof, Antknf. Imtii., 19J J *oL xliU. p. Sa 
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to have been about 5 feet 4}^ inches (i'6oo m.)> snd 
that of the women about 5 feel 1 inch (1*567 m.). They 
were thus 2 or 3 inches below our modern British 
average. In size ol brain they were apparently not below 
our standard. Indeed, the three male skulls had a 
capacity of 1600 cubic centimetres—an amount consider¬ 
ably above the mean for modem men—1480 &c; the 
two female skulls had a capacity of 1450 c.c, which is 
also above the modern mean for women—1300 c.c. No 
importance can be attached to figures founded on a group 
of five skulls ; in every race, ancient and modern, the 
brain is found to vary widely as regards size. Such 
observations as those just cited simply show us that 
Neolithic man, as regards brain size, had at least reached 
our modern standard. 

It is also quite apparent that the Neolithic men in this 
part of Enghmd dia not depart very widely from their 
modbrn successors as regard form of iice and bead. 
How near those Coldrum skulls come to modern 
specimens will be seen from fig. 4. I have taken one of 
the Coldrum specimens and set it, as seen in true profile, 
within a standard frame which bounds the chief limits 
of a modern EMlishman's skull of mean size. The 
dimensions actually used are founded on the measure¬ 
ments made by Dr Macdonell* on a large num^ of 
pUgue-pit skulls (seventeenth century) exhumed in the 
East End of London some years ago. Dr Macdonell 
determined the mean length of the male skulls to be 
189*1 nun.; I have made the length of the standard 
frame in round numbers, 190 mm.—just under 7^ 
inches. The width he found to be 140*7 mm.; again 
I have taken round numbers and made it 140 mm. 
The width is approximately 74 length. 

Any race of men in which the wiath of the head measures 
75 per cent, of the length, or less, we count long-headed 
or dolichocephalic ; if the width is 80 per cent, or more 
of the length, then the race falls into the short-headed or 
brachyce^alic group ; the races falling above 75 per cent, 
J 191H, wl. iii. p. I 9 «. 
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ind under 8o per cent., form an intermediate or mcso- 
cephalic group. Amongjt individuals of even the purest 
races a wide d^cc of variation m head width is found , 
we determine the place of the race hy stnking the mean 
of a scries of measurements on many individuals. 

The height of the vault above the car-holes is ^so 
important. In the Whitechapel skulls—those ridded 
as males—the vault rises to 114 mm. above 
holes; the vaults of the English skull arc low Ditched. 
In the sundard frame I have pitched the vault level at 
115 mm. Now, when one of the Coldrum skulls is pUced 
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p«ople of the industrial class; but they do differ from 
a sample of the Kentish people who lived at Hythe, on 
the southern coast of Kent, in medieval times. During 
the last few years my friend, Prof. F. G. Parsons,* has 
done much to unravel the evolution of the modern 
Englishman. In the crypt of the church at Hvihe, he 
examined nearly five hunored skulls of people who lived 
in mediseval times. The heads of those Hythe people 
were differently shaped from the Neolithic people of 
Coldrum. They were shorter and broader ana higher; 
the maximum length of the males was only 179 mm., 
the width 142 mm., the height 120 mm., the cephalic 
index 79'9 per cent. The mcdi*val people of Hythe 
are on the Mrder-line of the short-headed class. In 
accounting for the difference in head form between 
Neolithic and mediaval people, one has to remember that; 
in the Bronze age typical round-headed people invaded 
Kent, and at later dates, during the Roman occupation,! 
and also during the Anglo-Saxon invasion, many fresh 
racial elements were imported into the population of this 

county. , .r, 

1 am lingering round this small group of Coldrum 
people because thev have to serve as a standard for our 
subsequent inquiries regarding the bodily features of 
ancient races of men. when a skull is viewed in full 
face (fig. 4) we have an opportunity of st^dardising 
its dimensions as seen from that point of view. The 
greatest width of the face is measured between the i^eek 
or zygomatic arches. The width of the face of the male 
Whitechapel skulls is 130 mm.; that we shall use wa 
standard width. The width of the. forehead is also 
imporant. The lower width is taken between the outer 
ends of the ridge which crosses the forehead above ^e 
orbits—from the outer end of one external angi^ 
process to the outer end of the opposite p^ess. The 
upper width (indicated by a stippled line in fig. 4) 
taken between the tempom lines which bound the areas 

» St /eum. AmiAnfi. /nttif., 1908, toL p. 4 « 9 ; »»»<• 

vol. lx. p. 483. 
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on the sides of the skull occi^ied by the temporal mu^es 
—muscles of mastication. The difference between these 
two frontal measurements is of some v^ue. In skulls of 
a primitive race the lower or supra-orbitol width is much 
greater than the upper or true frontal width. As regards 
the frontal widths, the Coldrum individuals show the 
same relative proportions as modern English people. 
In measuring the length of the face the forehead is not 
included. The forehead is really the anterior wall of the 
brain case ; it is not, in an anatomical sense, part of the 
face. The length one desires to measure is from the 
the point where the bridge of the nose abut* on 
the foreh^—to the lower margin of the chin. The 
lower jaw is so often missing in ancient skulls that it is 
usually impossible to obtain the total face length ; 
hence we have to rest content with what is known as the 
upper ” face length—the distance as measured by calipers 
between the nasion and the point between the roots of 
the two central upper incisor teeth, the natkten. Even 
as regards this measurement there is only one Coldrum 
skull available. All we can sav, uking ceruin fragmentary 
parts into accdunt,is that the face of this group of Neolithic 
people was rather shorter than In modern people and of 
about the same width. 

When we come to analyse the charactere which dis¬ 
tinguish the people of the Neolithic period from the 
present population of Britain, wc sec that the changes 
affect, in the first place, the teeth, laws, and face. 
Amongst modern Kentish folk, as is the case all over 
modern Britain, there is a tendency to crowding and 
irregularities of the teeth ; the palate and jaws do not 
grow and expand sufficiently in youth to pve room for 
a symmctricai eruption of the teeth. There is a decided 
tendency to narrowing and elongation of the face—a 
tendency to produce a face of a Mtehet-shaped pattern. 
The nose is narrow and the palate contracted, and its 
vault is high. The teeth arc not worn down as in 
Neolithic men ; they arc very liable to be attacked by 
caries. The front teeth, when the jaws are closed, do 
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not meet edge to edge as in primitive races ; like the 
blades of scissors, they overlap, the lower passing behind 
the upper. In the Neolithic people all these modern 
characters arc absent. Abscesses or gumboils at the roots 
of the deeply ground teeth, however, were common j 
but there is not a single carious tooth to be seen in the 
Coldrum collection. The teeth are regular in their 
arrangement, the palates were well formed, but in actual 
size the teeth possess the same dimensions as those of 
modern English people. All these change which arc 
appearing in the teeth and jaws of modern British people, 
arise, we suppose, from the soft nature of our modern 
diet. We believe that were modern men to resume a 
Neolithic diet their teeth and palates would again be 
moulded in the ancient manner. 

It is not only in face and mouth that well-marked 
changes can be recognised. The bones of the lower 
extremities of Neolithic people were shaped in a difl^rent 
mould. The upper parts of the shafts of the Coldrum 
thigh bones are flattened in their upper parts, as if they had 
been compressed from front to ba^ ; tne bones of the teg 
or shin are much more flattened from side to side, and the 
bones which form the ankle and foot arc shorter, stouter, 
and show more extensive joint surfaces—evidence of 
'freer movement. We cannot explain the disappearance 
of these characters. Perhaps the modern conditions under 
which we live—our clothing, our boot^ our roads and 
streets—have brought about a remoulding of the lower 
limbs. The solution of those problems awaits further 
investigation. In the meantime we merely note the fact 
that the men of Kent do differ in certain bodily features 
from their predecessors of four thousand years ago. 
Time and environment appear to have worked certain 
changes in the structure of the human bodv. 

The Neolithic men of Kent were thus of short stature,’ 

> The (Undard anid« on tba itature of prehistoric mao is that bjr 
Prof. Karl Peanon in the PUUtc^cal TrmKMttitnt, 1S98, roL cscii. 
a 169. IIm stature of the modem Englishman he estimates at 1700 mm. 
llw mean of the three Co 4 dmm men fbave calculated to have bm 164$ 
mnv—a inches less. 
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with rather large heads in which the width was about 
75 per cent, of the length. What were people in other 
pits of En^nd Uke at thU period—the later part of 
the Neolithic age ? So far as we know thev were aU 
long-headed, not very different In size and form from 
those found at Coldrum. The people found in the long 
barrows of the Neolithic period appear to belong to ttc 
same race as the Coldrum Individuails. The skull I ywp 
to cite as typical of the Englishmen of the Neolithic 
period is that known as the Trent or Muskham skull. 
It was found in an ancient bed of the Trent, at Muskham, 
near Newark, Nottingham, buried naturally in deposits 



TflBUT. 

Fio. ni boml ot the Treat ewnfaim. 


laid down by the river. The objects found with it 
show that it is of Neolithic age. Huxley* dc^nbed it 
in 186a, and made it the representative of what he nam^ 
the “river-bed type" fjte. 5 )* earliest Neolithic 

skulls we know of in England are of this type; the 
Coldrum and long-barrow skulls are merely v^ants 
of the type. The “river-bed” form of head is not 
confined to Neolithic England. In an a^oining figure I 
have placed corresponding drawings or a skull from 
Malta—from that subterranean sepulchre of the Nc^ 
lithic age, the Hypogcum at Hal-Saflicni—which Dr 

Samuel Laing;. Williams & 
skull is in the museum of the 


« PrtJUtfvrie fffMoiMs of Cmthmtst, by 
Noraaie, 1866. The Murthain or Trent 
Royal College of Surgeons, England. 
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Zammit,* the curator of the museum at Valetta, has 
given me an opportunity of investigating, as well « 
several other specimens from Malta of the Neolithic 
period. When we compare the Neolithic skulls from 
Coldrum and from Malta we see so many points of 
resemblance that we must regard them, not Mrhaps as 
of the same race, but as beloi^ing to members of a 
closely related group of races. The name which must be 
given to this group of Neolithic races—the races charac¬ 
terised by a "river-bed” type of skull—there also can 
be no doubt about. The veteran Italian anthropologist. 
Professor Sergi,* has clearly proved that the type of 



FlO. e.—SW« •*! ft««l *Uwi of ■ Ikttll from ■ Koolllhic bari«i-phM In M*lu. 


skull represented by the Maltese specimen (fig. 6) is 
characteristic of the people who lived in the lands which 
bound the Mediterranean—from the Ixrvant to the 
Straits of Gibraltar—during the Neolithic period. 
Screi’s Mediterranean race had heads which in size and 
form were of the "river-bed” type. The back of the 
head, in place of facing flattened, projected backwards as a 
boss or cap—the occipital boss seen in the Coldrum skulls. 
The ancient Egyptians were also members of the 
Mediterranean group—perhaps rather aberrant members. 
In fig. 7 I reproduce a composite diagram, made from 

• See Reports of Expkwalions of Hal-Saflietti Prebiiloric Hypofeum. 

Maks, tpit, i 9>3 . ^ 

• Tm MtdiUrram**n Raet, London, 1901. 
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the measurements of live specimens, representing the 
skull-form of male Egyptians of the Sixth Dynasty—of 
men who were living in Egypt between four thousand 
and live thousand years ago. 'When the Egyptian, 
Maltese, and Kentish skulls of the Neolithic period—at 
least Neolithic as far as England is concerned, for in 
Egypt and along the shores of the Mediterranean the use 
oi copper and bronze was already known—4re compared, 
it will be seen that they differ :n detail, but in general 
form arc of the “river-bed” type. We find the same 
type in the Neolithic people of Spain, France, Switzerland, 
North Germany, and Scandinavia. 



FlO. 7.—Form »f ikoU offtitcUat Egyplkiit of the Ststh I>7ita*ly, 
fron Ibe eklo ooid ftom the froot 


We see, then, that the little group of people whose 
remains were buried in the central chamber at Coldrum 
are not an isolated patch of people ; they are a sample of 
the kind of men who lived in Western Europe in the 
Neolithic period. The same, or a closely allied race, 
spread eastwards along the shores of the Mediterraneui, 
both on the European and on the African ride. 
Already in the Neolithic period the Mediterranean type 
of man, with a well-defined form of head or skull, was 
differentiated into local groups or varieties. It must not 
be thought that the people who built the Coldrum 
monument are counterparts of the people who built the 
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pjrramids. They were men of the same type, and we 
must suppose, in order to account for their resemblances, 
that they arose, at some remote period, from a common 
race or stock. We can detect, however, in the ancient 
Maltese and in the ancient Egyptian skulls certain 
negroid features—features which are absent in the skulls 
of the Neolithic people of Western Europe. Further, we 
know that at the very dawn of the N^Uthic perit^ a 
great wedge of round-headed humanity had been thrust 
into centru Europe—with its base in the East and its 
advancing Western edge almost on the shores of the 
North Sm. An anthropologist in the Neolithic period, 
if he had tried to account for the origin and distribution 
of the races of Europe, had to ace just the same 
complicated problems as we have to grapple with now. 
Mankind was already old; the human web already 
universal. 

The Coldrum people not only shared their physical 
characters with the people of Western Europe, but they 
also participated in the mental life of their time. The 
monument itself is proof of that. We must infer that 
the people who set up such monuments along the shor^ 
of the Mediterranean and in Western Europe during 
Neolithic times must have been stirred by a common 
code of beliefs concerning life and death. In seeking 
for an explanation of the Coldrum monument, I follow 
the lead ot Professor EUiot Smith.' In his t^inion, the 
birthplace of such monuments is ancient Egypt, the time 
of their evolution there—the five or six centuries which 
mark the establishment of the early dynasties—from 
3400 B.C. onwards. During that period, the original 
simple Egyptian grave became an elaborate home for 
the dead—such as is shown in the accompanying dia¬ 
gram (fig. 8). Such a grave consisted of a mound or 
tumulvis bounded by four stone retaining walls. The 
approach to the tomb was usually placed on the eastern 

* S«e Ameient BgypHtau, Harper Brotben, 191 r. Btttyt 0mJ StuS*t 
pru*nUd t» Wtllimm oh Us SixHsth BirtMsy, t^mbridaCi 

1913. Mtut, 1913, voL nil- p. 193. 
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$ide, where the retaining walls formed a vestibule or 
chapel, in which oflfcrings were made to the dead. Wirtin 
the mound or tumulus was a small chamber—the serdab— 
“ the home of the dead man or of his disembodied spirit, 
an opening in the stela allowing the spirit access to the 
offerings in the chapel. Under the tumulus lay the 
burial chamber, connected with the mound or tumulus 
by a vertical shaft. That is the type of structure which 
had been elaborated in the course of centuries by a highly 
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monument. It possesses the great central chamber^ 
originally ^proached by the declivity on the eastern side 
(fig. 9). The stones, now disposed irregularly round the 
central chamber, evidently formed a supporting wall or 
mastaba for the mound—long since removed. At the 
eastern end, it is evident from the disposition of the out¬ 
lying stones (fig. 9) that the retaining wall on each side of 
the approach or entrance was carried forwards to enclose a 
chamber—similar to the chapel of the i^yptian tombs. 
In the monument, then, we have evidence that the 
Coldrum people participated in the beliefs which swayed 



pio, A_On IlM l«A, K (rMinU-ptwi of * “ {ioni'i lomlt.'' Sanlinio- On Iho riebi, 

* tketcb'Hao of tbe Cofdrani imoiwmcX, •howinf poinu of KoemUonce 
to Um " ponl’i looftb." 

the pg^ple of Western and Southern Europe in the 
Neolithic period. The Mcgalithic monuments represent 
the mosques, the churches the chapels of the Neolithic 
age—concrete expressions of inward beliefs. 

I have selected Coldrum as a starting-point for a 
survey of ancient man because it provides us with a 
series of facts which show us that in the essentials 
of life and of bodily form the Englishman of the 
Neolithic period—of four thousand years ago—was not 
materially different from his modern successors. We 
have changed the form of our beliefs, we have trans¬ 
formed our clothes and our homes and revolutionised 
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our means of livelihood, but in brain and body we have 
changed only in minor detsuls. We may presume that 
evolution works slowly so far as the human body is 
concerned. 

One other point may serve to show that the status 
of NeoUthic man was hijgher than is usually supposed. 
The people of France of that period buried their dead 
in caves or large artificially prepared subterranean 
chambers. None of these Neolithic s^ulchral chambew 
have been more systematically and scientifically investi¬ 
gated than the one accidentally discovered in 1908 on 
the side of a hill, at Vendrest, some sixty miles to the 
east of Paris.’ Remains of over a hundrM and twenty 
individuals, representing both sexes and all ages, were 
found within this ancient tomb. A fall of earth and 
rocks had buried the doorway of the sepulchre about the 
close of the Neolithic period, for all the worked flints and 
ornaments found within the sepulchre were of that age 
of culture ; no traces of the Bronze or Iron periods were 
found. No less than eight of the skulls had b^n 
opened during life by the operation known as trepanning 
or trephining. It is clear, too, that in the majority ol 
cases those Neolithic men undertook and successfully 
carried out operations which even modern surgeons 
hesitate to perform (fig. 10). 

When we try to fothom the reasons which led men so 
long ago to practise these daring surgical procedures, we 
have to study the art of surgery as practised amongst 
modern primitive races. Lately, Dr W. E. Redman 
presented to the museum "of the Royal College of 
Surgeons, England, five skulls showing how the 
operation of trepanning is carried out by the natives of 
New Ireland, one oT the islands in the Bismarck 
Archipelago, to the cast of N^w Guinea. Accompanying 
the skulls arc the sharp obsidian flakes with which 
the operation was performed and the vegetable bandage 
which was applied to secure the dressings over the 

* La MHltkrt nAtlUkiqut dt Se/UviUt A Vtndrtst : Ruppoit g^^ral 
par Dr Marcel baUouin. Pr^histotrique Fcangaiae, 1911. 
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wound. Recent discoveries have explained why an 
opening in the skull may relieve certain forms of 
headache, and it is probable that the operation is 
sometimes performed amongst primitive people for such 
a condition. At other times, perhaps, trepanning is 
performed to allow the evil spirit of insanity, or of 
delusion, to escape. Trepanning was frequently per¬ 
formed the ancient Peruvians. During the Neo¬ 
lithic period, this operation was apparently unusual in 
England, for I have found 
records of only three or 
four examples.^ 

The reader mav draw 
the conclusion mat an 
operation performed by 
the natives of New Ireland 
cannot be r^arded as a 
mark of a high state of 
mental evolution. Such an 
inference is scarcely just: 
a people who practise the 
operation of trepanning 
must entertain certain be¬ 
liefs concerning the consti¬ 
tution of the human body 
—beliefs which provide 
them with the principles 
on which their actions are 
based. 

The instances 1 have just cited have other bearings on 
the problem of man’s antiquity. How does it come 
about that in ancient Peru, in Neolithic France, in the 
New Ireland of to-day, we find the same daring and 
difficult operation carn^ out P Has each pieople dis¬ 
covered the practice for itself, or—as seems to me more 
probable—was it not evolved so long ago that it has per¬ 
meated the whole stock of modern man ? Further, the 
operation of trepanning shows 11$ that a civilisation which 
> Sec aniclfi by Dr Wilson Parry, LmuH, 1914, i. p. 1699^ 


Fi& 10.—Sli«ll fiom s Neolldile trpulehie 
in Fnnce, which had been'lrtfMnned 
in Ihm pUcee. The imUmbI had 
recovcfcd, for the oMrjine ol the 
openingt ue healed over. 
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prevailed four thousand years ago in one part of the 
world is still represented in the modern world. There 
arc many modern races still in the stage of culture which 
was reached by the people of Europe four or five thousand 
years ago. The Neolithic culture, although ancient, is 
still modern. It reouircs many thoimnds of years to 
move the whole worla up a stage in civilisation. 



Fio. 10*.—Ki(* ColytioMO, • MffftlHhic momiHneot neu Coklnn. 



CHAPTER II 


THS PBOPLB or THS SVBMIROBD FOUST 

Thb Megalithic monuroents and the people who built 
them belong to the closing phases of the Neolithic period. 
We are now to seek traces of the people who lived in 
England towards the commencement of that period. 
The records of the time are not bejrond recall, for we now 
know that large tracts of country over which the early 
Neolithic people roamed and hunted, perhaps established 
their village communities and, in all likelihood, cultivated 
their little plots of ground, are pres^ved beneath the 
waters of surrounding seas. At various parts of the 
English coast a low tide exposes the frinfires of these 
Neolithic territories along the foreshore. The old land 
surfaces are easily recognised when they arc marked, as is 
the case in some localities, by the blackened stumps of 
trees, still rooted to the soil on which they flourished long 
ago. Remnants of these submerged forests are to be seen 
Jong the West, South, and East coasts of England, round 
the Channel Islands, and along the North-West coast of 
France. They extend far out into the bed of the North 
Sea, The Dogger Bank (see Mr Clement Reid’s map, 
fig. 11), now covered by 6o feet of water at low tide, still 
yijds, when dredged, peat and the remains of the marsh- 
plants which once grew where now great steamers come 
and go. Even at greater depths—at levels which lie lao- 
130 feet below the surface of the sea—the same evidences 
of an old land sur 4 cc are to be found.* Mr Clement Reid 

* See Mr aetnent Reid's eicetlenl maniul oa Suimtrgtd Ftrttft, 
Cembr>dg:e University Press, 1913. 
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has studied the plants which grew on the Dogger Bank 
when it formed part of Continental England, and in his 
opinion they are modern in character. They .represent 
living species, of the kind which hivour a moderate climate 



Pro. II.—Itw laBd-CMtMciiioB belwMfi Enfland Mtd lh« C«a(nie«t in 
culr Nroliihk Una (Mr CUmenl RcUK 


and marshy surroundings. My friend, Mr J. Sinel,* has 
studied the submerged forests ofF the coasts of Jersey. 
He has traced the old land surface, on which the forest 
grew, right out into the English Channel, until a depth 
• Prthitt»rit Tiwttt M<n »/ tkt CkttMiul ItUutdi, Jersey, 1914- 
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of 140 feet is reached. When that land surface was in 
existence, it is highly probable, as alreadystated, England 
was joined to the Continent of Europe* Now, at various 
places and at various times, worked flints have been 
discovered on and under this old land surface. They have 
always been worked in the style adopted by the men of 
the Neolithic period. The remains of the animals which 
have been unearthed at the “submerged-forest" level 
are those of beasts which are known to belong to the 
Neolithic period. 

The Neolithic territories which lie deep beneath the 
sea are beyond our reach ; at some future and far distant 
period, perhaps, they may again become dry land and 
afford the anthropologists of the time ample means of 
studying some of their Neolithic ancestors whose bones, 
no doubt, lie preserved there for all time. Fortunately 
for us, there are certain mat^nal corners of the sub¬ 
merged forest land within our reach. As the sea crept 
upon the land, at so slow a rate, we must suppose, that 
its gain was not apparent in the life-time of a generation, 
the estuaries of the sea invaded our river valleys. The 
estuary of the Thames, for instance, before the sub¬ 
sidence of the Neolithic period began, was far out in the 
North Sea ; London we must presume lay far above the 
tidal limit (fig. 11). In the course of time, as subsidence 
proceeded, the meadows and woodlands lying along the 
bottom of the valley became submeiged in times of flood. 
Every flood or high tide left a veneer of slime behind, 
coating the floor of the valley and turning forest and 
meadow land into marsh. In the course of centuries, 
the marsh became a slimy expanse of mud, and the old 
land surface became buried under many feet of alluvial 
deposit or river sediment. That such has been the 
recent history of the Thames valley we have the most 
ample evidence. At the present time a trench, over 100 
yards wide, a mile in length and 40 feet in depth, has 
been cut across the marshland of the Thames valley to 
form a new dock for London (see fig. i). Along the 
whole length of the exposed sides of the trench—about 
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30 feet below the marsh level—can be traced a thick 
iaver of peat, strewn with the trunks of great trees, all 
ot them uprooted ; not one is to be seen standing as it 
grew on the ancient land surface. They represent, we 
suppose, the crop of trees which flourishea when the 
backwaters of the Thames first invaded the forests which 
grew on its banks. Below the marsh deposit and the 
peat is a thick stratum of ballast gravel—water-rolled 
stones, many of which are of considerable size, deposited 

in the river bed when the 
Thames was a powerful, 
rapid stream. In places, 
the ballast gravel is so 
thick that its deepest 
layer lies 60 or 80 feet 
below the present bed of 
the river. The bottom 
layer of the ballast gravel 
marks the time when the 
land had reached its 
highest point of eleva¬ 
tion, and the estuary of 
the river reached its 
furthest limit in the 
North Sea. 

Fio. la.—Dkfni* to tbow (iMVMiaiitiinti The trench just de- 

bniMnikakiMaiTUbufy. scnbed gives US a section 

across the floor of the 
valley of the Thames, five miles below the central part 
of London. To ascertain the kind of people who lived 
in England when the old land sur^e was clad with a 
flourishing forest, we have to go down the river still 
further, to Tilbury docks, situated on the marshland 
on the north bank of the river, twenty miles below 
I/mdon. When these docks were being made in 1883, 
the old land surhice—the Neolithic valley bottom—was 
met with at a depth of 3a feet below the level of the 
marsh, feet below the limit reached by the water at 
high tide. Three feet beneath that old land suri^ was 
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found the skeleton of the 'Hlbury man. When a complete 
skeleton, or rather, representative parts of a complete 
skeleton, are found together, it is almost certain the 
person to whom that slceleton belohged was buried by 
human hands. ^ 

It could happen that the entire body of an individual 
might come to rest in a deep, quiet, muddy pool, and 
thus become naturally entombei but in the ^d of a 
quwk-flowing river, such as the Thames then was, such 
a fate is improbable. As decay set in, the various 



Pia. I).—The TilliafyeVvIllktcd within the lundenl frune fo* OMdern 
BritlA iliulle of nvenKe mc. 


parts of the body would become dismembered and 
scattered. We may reasonably presume, when a com¬ 
plete human skeleton is found, that wc have to do with 
a burial. In 1883, when the Tilbury remains were 
found, men were not on the alert for the evidence which 
might have confirmed such a supposition ; no one ex¬ 
pected to find ” buried ” human remains at such a depth. 
By the fortunate find at Tilbury, an Englishman of the 
submerged-forest a^ was revved to us. When the 
skull is placed within the frame which fits the head of 
the avei^e modern Englishman, it is seen that the/ 
ancient nun of Tilbury reaches our modern standard.' 
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There U no feature of his head which marks him off 
from his successors of to-day. Like the people of 
^Idrum, he has a skull of the river-bed type. In brain 
capacity he is the equal of the average man of to-day, 
his capacity being just under icoo c.c. In height he 
was about the same as the (^Idrum men—about 5 
feet 4 inches (1*630 m.). He has the same flattening 
of the thigh and leg bones as is to be seen in them. The 
skeleton lay 3 feet below the old land surface, laid to 
rest there, we presume, by the hands of his comrades. 
Neither he nor they could ever have dreamed of the day 
wheji great steamers would sail over the land which was 
their home. Such worked flints and animal remains as 
have been found, indicate that the old land surface—the 
submerMd-forest sur^ce—was inhabited at an early part 
of the Neolithic period. 

Can we form any reasonable estimate of the centuries 
which have passed since the Tilbury man lived ? Only 
three years ago, when I last discussed the discovery at 
Tilbury,* I was impressed by the generally accepted 
opinion that there was no deflnite evidence of submergence 
in the lower valley of the Thames since the Roman occupa¬ 
tion. Apparently, the land had been stationary during 
the last two thousand years. It therefore seemed to me, 
then, that submergence must be a slow process. If we 
supposed it to take placeat the rate of 2 feet in a thousand 
years, it would t-ike (}^uitc fifteen thousand years for the land 
surface which carried the submerged forest to sink, as at 
Tilbury, over feet beneath the present level of the marsh. 
Subsidence evidently occurs at a more rapid pace than I 
had estimated. Mr Spurrell noted, when ‘ the Tilbury 
docks were being cut, that an old land surface, ** strewn 
with Roman refuse,” lay about 7 feet below the present 
surface level. At first sight that observation seems to 
show that the land surface at Tilbury had sunk 7 feet 
since the Roman occupation. Mr Clement Reid, whose 
opinion mwt carry weight in such a matter, thinks that 
much of this subsidence is only apparent, and is really due 

* Amcienl U«7pCT Brothers, 1911. 
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to a compression or condensation of the various layers of 
peat—at least two in number (see fig. 12)—which lie 
between the “ Roman ” and “ submerged-forest" strata. 
When, however, we find in the neighbouring valley of the 
Medway, evidence of a similar degree of subsidence, one 
is led to the conclusion that we have to deal with a 
simultaneous protess affecting the whole country. The 
ford by which the Romans crossed the Medway at 
Rochester, and the road which led to the ford, are now 
about 8 feet below the level of mean tides. The borough 
surveyor of Rochester is of opinion that there has been 
a subsidence of about 8 feet since the Romans used the 
ford. The evidence, then, points to a subsidence in the 
lower parts of the adjoining valleys of the Thames and 
Medway of about 4 feet in a thousand years. If the rate 
of subsidence has been nearly uniform, then it would 
take between seven thousand and eight thousand years to 
give a submergence of 30 feet at Tilbury. In that 
case the Tilbury man would have been a contemporary 
of the predynastic Egyptians. 

In producing such evidence, we are trying to obtain 
some conception of the duration of the Neolithic period. 
It is clear that if the process of subsidence is not 
continuous, but takes place at irregular intervals, with 
upward as well as downward movements, our calculations 
may be seriously upset. Besides the deepest old land 
surface represented by the submerged forest zone, there 
may occur, in the submerged land deposits, three other 
zones of peat or v^etable matter, which seem to indicate 
three later stationary periods—intervals at which subsidence 
did not occur, or took place very slowly. The antiquity 
of the Tilbuiy man and the duration of the Neolithic 
period may be longer than the estimate just given. 
Indeed, there are two lines of evidence which lead us to 
suspect that such may be the case. The submerged forest 
sprang up on a soil deposited over the wide and deep 
stratum of ballast gravel. At some places the ballast gravel 
is 50 or 70 feet deep, and stretches across wide tracts of 
the bottom of the Thames valley. The gravel represents 
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deposits made In the bed of the river prior to the era 
of the submei^cd forest—when the period of land elevation 
was at its climax, and when the estuary of the Thames 
was far away in the North Sea. Yet, apparently, that 
dejwsit occurred at a very early point in the Neolithic 
period. A series of worked flints which Dr Frank Corner 
has collected from the ballast gravels of the Thames bed 
are of an early Neolithic type. Apparently, thcji, the 
submeiged forest and the Tilbury man belong not to the 
beginning, but only to an early phase of the Neolithic 
period. One other consideration leads us to believe that 
the Neolithic culture extended over a long period of 
time. The earlier flint implements of this period are 
often weathered, so altered on their chipped surfaces that, 
in the opinion of Dr Allen Sturge, a very long period 
of time, much longer than I have postulated, must be 
assigned to the Nemithic period, in order to account for 
the degree of weathering or patination of the flints belong- 
ing to that period of culture. We are justified, on the 
evidence available at present, in rtgarding the Neolithic 
period as covering a period of six thousand or eight 
thousand years. We arc on much surer ground, how¬ 
ever, when we state that the period closed about aooo 
8.C., than when we date its commencement at 10,000 
B.C. The discovery at Tilbury shows us at least that 
the modern type of man was already established in 
England towards the commencement of that period. 

The records of the Neolithic period which we have 
just deciphered at Tilbury arc not confined to the lower 
valley of the Thames. When we cross the English 
Channel we find that contemporary deposits were 
accumulating in the Island of Jersey. We meet with 
traces of the same men, the same Neolithic culture, the 
same evidence of subsidence. As the steamer carries us 
along the south coast of the island in the early morning, 
wt the rocky cliffs on the left, where remains of 
Neanderthal man were discovered only three years ago, 
we come presently in sight of the capital town, St Helicr’s, 
descending from the uplands of the plateau to extend 
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its«If on the Iow 4 }ang lands surrounding the harbour. 
Near the harbour are the offices and the museum of the 
SociM Jersiaise, a centre of prehistoric research. The 
Jersey Society has devoted particular attention to the 
M^uithic monuments and other records of the Neo¬ 
lithic period in which 
the island is particularly 
rich. Among its mem¬ 
bers none have ^iven 
their time and ability to 
the study of this period 
with greater success 
than the curator of the 
museum, Mr J. Sinel.* 

We propose to follow 
him to a deep excavation 
which has j use been made 
for the foundation of a 
new building in the 
lower part of the town. 

Mr Sind’s diagram (fig. 

14.) shows the various 
strata which have been 
cut through; thev have 
a certain degree or corre¬ 
spondence with the sec¬ 
tion at Tilbury. Beneath 
the surface layer of sand 
and clay, about 4 feet 
deep, is a layer of peat, 
containing fragments of 
pottery of the Roman 
period. That layer of peat was a “land surface” in 
koman times. Mneath the peat comes a stratum laid 
down by the sea—made up of clay, containing stones 
and shells. That strattun nespeaks a passii^ period of 
subsidence, which might have occurred at Tilbury and 
left no trace behind. Then, beneath the marine stratum 
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comes the submereed-forcst 2onC) here represented by 
a laj^er of vc^eeabTe debris—>of o^, alder, hazel, etc.— 
ranging in thickness from 5 to 14 feet. So great an 
accumulation shows how long the forest age must 
have flourished here. Beneath the forest zone comes 
another sea deposit, a stratum of marine clay, sand, 
and shells, 3 to 5 feet in thickness, indicating a period 
of subsidence prior to the forest age. This zone may 
represent a deposit contemporary with the ballast gravel. 
Beneath the marine deposit comes one of clay with 
stones—rubble drift—a mark of the colder or glacial 
period. It was known, when this excavation was made 
in St Helier’s, that flints, pottery, and remains of animals 
of the Neolithic period occurred in the great bed of peat 
representing the forest period. Mr Sincl observed these 
traces of Neolithic man, not only at various depths of the 
pnt zone, but also in the upper part of the marine deposit, 
xhe marine deposit formed the land surface on which 
the submerged forest first grew. Men of the Neolithic 
culture were thus in Jersey at the very commencement 
of the forest era. The ancient forest land surface can be 
traced to the coast of France and far into the English 
Channel—to a depth, according to the observations of 
Mr Sinel, of 140 feet. In the earlier part of the 
Neolithic period, Jersey and Guernsey—all the Channel 
Islands—were, like England, joined to the Continent. 
When we come to measure the antiauity of that time wc 
must keep in mind the width and aepth of the English 
Channel and of the Straits of Dover. They were carved 
out of Neolithic lands. When we suppose such changes 
have happened in eight thousand or ten thousand years, 
we seem to set time, with all the forces she usually 
commands, a task beyond her power. 

The fortune which attended the sinking of the docks 
at Tilbury did not follow the excavation in St Helier's. 
Mr Sincl discovered no remains of a Neolithic man either 
in or below the forest zone ; but in a small island—La 
Motte, or the green island—on the south coast of Jersey 
and three miles to the east of St Helier's, remains of 
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Neolithic man were found. Dr R. R. Marett haa given 
a full account of this discoverjr.’ At no very dittant 
period La Motte had formed a small peninsula, but now 
its connection with the shore is broken, and it is accessible 
on foot only when the tide is out. At high-water the 
waves beat round the base of the island—it is so small 
that its hnal demolition is almost in sight—wearing away 
its substance and exposing to full view an exact section of 
its strata. The islet riKS 30 feet above high-water mark. 
No sign is to be seen of the forest zone, but the yellow 
clay—a glacial deposit—on which the forest bed should 
rest forms the basis of the islet. Over the basal 15 feet 
of yellow day lies a stratum of sand and clay—a loess— 
4 feet in thickness. Above that, and forming the sur^ce 
stratum, is a layer of blown sand covered with ve^tation. 
Below the blown sand lies the surface on which Neolithic 
man lived, for here are abundant remains of a kitchen- 
midden ’’—charcoal, bones of ox, pig, red deer, shells of 
limpets, fragments of Neolithic pottery, and abundance of 
flint chips. In toil a landslide from the side of the 
island exposed a fresh section, in which Mr Sinel's son 
detected the projecting ends of a stone dst. It did 
not lie at the level of the kitchen-midden, but 4 feet 
deeper, at the‘junction of the loess with the glacial 
clay. A careful exploration, undertaken by the Soditi 
Jersiaise, showed that there was 1 series of stone cists 
placed side by side, underlying the stratum of loess. 
The cists were filled with clay, from which Mr Sinel, by 
exercising great care, was able to remove some of the 
remains of the people who had been buried in these 
Neolithic tombs. He was able to restore, from fragments, 
three of the skulls. To me it seems reasonable to 
suppose that the people buried in these cists were 
members of the community who occupied the site of the 
kitchen-midden. At a much earlier period—i86t—a 
skull was found at La Motte. It lay within the glacial 
deposit, at a depth of 18 or 20 feet below the surfree of 

' *' Further Obeervations on Prebistonc Man in jersey." AnJmlogit, 
1912, voL Lsiii. p. soj. 
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the island. This skull is exactly similar in type to chose 
recovered from the cists» and it is safest to presume that 
it reached the depth at which it was found in a fall of 
earth from the level of the tombs. 

On the occasion of mv visit to Jersey, three years ago, 
I had an opportunity or making a close examination of 
the skulls from the cists at La Morte.* All are of the 
river-bed type. In fig. 15, I have placed one of them— 
that of a woman, aged about thirty—within the standard 
frame of lines employed in the case of other Neolithic 
skulls. In size and shape the Jersey specimen differs 
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very little from the skull from the monument at Coldrum, 
represented in fig. 4 (p. 10). In the Neolithic period, 
that human stock, to which the name ** Mediterranean " 
has been given, had reached Jersey as well as England. 
In the early part of the Neolithic period the people with 
the river-bed type of head could reach both Jersey and 
England by land. 

We are now to recross the English Channel to take up 
the study of Neolithic man in Cornwall—the extreme 
south-west corner of England. Jersey and Cornwall 
have much in common. On the uplands of both, 

* See BuiUtin d* la SaeuU/tnMn, 191 j, vol. xxxnii. p. 306. 
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Megalichtc monuments of the Neolithic period abound. 
Beneath the blown sand of the “ links ” occur, as at Harl)^n 
Bay, the same serried cist tombs, the same Neolithic 
kitchen-middens. On the foreshore of Cornwall as of 
Jersey we can see at low tide remnants of the same 
ancient land surface, marked by the peat-stained stumps 
of the trees of the submerged forest. In Cornwall, 
remains of the men who lived on that ancient land 
surface have been found. In their day the cliffs of 
Cornwall overlooked wooded plains where now coasting 
steamers come and go. The submerged forest is not 
confined to the foreshore of Cornwall. It creeps up the 
estuaries of the streams which drain the tin-producing 
hills of the inlands. In those estuaries of the Cornish 
coast, the submerged forest lies buried, as in the valley 
of the lower Thames, beneath 30 to 50 feet of deposits 
laid down by the screams as the land sank and the 
invading sea crept inland. The submerged forest in the 
Thames valley grew on the ballast-gravel ” bed of the 
Thames. In the Cornish estuaries the submerged forest 
rests on a corresponding deposit laid down in the original 
or deepest bed of the streams. The Cornish streams, 
in ancient times, brought, not only the debris from the 
weathered granite of the hills, but also tin ore, which 
came to rest in the bottom stratum of the valleys and 
estuaries. 

To the student of ancient man, that proved a fortunate 
circumstance, for the tin miners had frequently to 
expose and explore the old forest bed overlying the 
tin-producing stratum. In the museum of the Royal 
College of Sui^eons of England, there is the roof and 
sides of a skuU from the horizon of the Cornish sub¬ 
merged forest. It was found in 1809, at a depth of 
\6 feet, in the Carnon Stream Tm Works, which were, 
for these river-bed workings came to an end nearly a 
century ago, situated on a western branch of that inlet 
of the sea which pierces Cornwall at Falmouth. Fortu¬ 
nately, we have a record of the strata exposed at the 
Carnon Works in 1807—two years before the skull was 
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io the College of Surgeons ma)' be one of them, but the 
record which has come down with it is that it was found 
in 1809, two years after the date at which Mr Smith’s 
account was written, and the depth at which it was found 
is said to be, not 42 feet, but 36 feet. The condition 
of preservation or fossUisation of the Carnon skull is 
remarkable. Although that of a comparatively young 
person, as we see from the open conditions of the 
sutures between the bones, and the characters show it 
is a woman’s skull, yet it is very heavy and rather thicker 
than we expect in modern skulls of young people, even 
of the mate sex. It is 8 mm. thick along the roof. 
The colour is a dull stone-grey, as if impregnated with 

' See Mtauirt tAt CnUgit^l Sunny: G€»l»gy Fuim^ulk and 
Trum, 1906. 
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discovered, the record being made by Mr Edward 
Smith.* The strata lying over the skull-containing layer 
were the following : (i^ mud and sand, 7 feet; (a) 
granitic gravel, shells with traces of charcoal, 4 feet; 
(3) fine gravel, mud, and shells, la feet; (4) another 
thick stratum of gravel, sand, and shells, 19 feet; making 
41 feet in all. Just below the last-mentioned stratum 
were found human skulls, and a piece of wood evidently 
shaped by man. The skulls lay imroediatelv on the 
tin-producing stratum, and are therefore as old or older 
than the submciged forest. What became of the skulls 
mentioned by Mr Smith is not known. The specimen 
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some unusua] substance, not bUck as are skulls which 
have been buried in peat In size and shape the Carnon 
skull or calvaria shows all the river-1^ characters. 
The maximum length is 184 mm.; its maximum width 
137 mm.; the height above the ear-holes is estimated 
to have been 117 or 118 mm. The width is 74*5 per 
cent, of the length ; the brain capacity must have b^n 
about 1380 cc.—slightly above tne average for modem 
women. 



An accurate record of another of these Cornish 
Neolithic skulls 
has been pre¬ 
served by one 
of the best Eng- 
lish anthro¬ 
pologists of the 
Mid - Victorian 
era—MrGeotge 
Busk.. In i8m, 

Mr Busk gave 
onaccountofthe 
himous Nean¬ 
derthal skull, 
discovered in 
1857.* He also 

f ave accurate 
rawings of cer¬ 
tain other ancient skulls. Amongst these he included one 
from an alluvial tin mine at Sennen, close to Land's End. 
The skull was found at a depth of 30 feet. That is all we 
know of the Sennen skull, except that it was found beneath 
the level of the sea. Where that skull is now we do 
not know—probably destroyed, so careless are we of our 
records of ancient history. There can be no reasonable 
doubt, however, that the Sennen skiill also comes from 
the submerged-forest zone. Mr Busk's drawing of the 
skull 1 have copied and reproduced here. He does not, 
unfortunately, represent it either from above or from the 
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* Natural HisUry iS6i, voL L p. 155. 
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front. The skuH is that of a man. Its maximum length 
is 196 mm., somewhat longer than is usually the case in 
the river-bed type. The height of the vault is 116 mm. 
above the ear-holes. In all its markings it is modern in 
shape and size. There are thousands of men in England 
to-aay with skulls of the same size and form. 

We owe many of the discoveries of ancient man to 
industrial enterprises. The mining operations of the 
Cornish engineers brought them face to face with the 
records of the Neolithic period ; house-builders revealed 
the submerged forest and Neolithic flints in the foundations 
of St Helier’s ; the Tilbury man came to light because 
deep docks were needed for great steamships. Along 
the south coast of Wales, which forms the northern 
shore of the Bristol Channel, the dock er^neer has 
brought traces of the submerged forest and of Neolithic 
man to the light of day. It is to this region we arc now 
directing our steps. At various points along the coast 
of South Wales, as on the opposite or southern side of 
the Bristol Channel, remnants of the submerged forest 
are exposed when the tide is low, especially after a storm. 
At various points along the coast, docks have been cut 
and the lana surfaces of Neolithic times exposed. There 
seems to be no doubt that subsidence has been in 
progress along this coast since the Roman period. Major 
Thomas Gray has supplied me with evidence that the 
land has sunk at least 8 feet, perhaps more, since the 
Roman occupation—quite as much as at Tilbury and 
Rochester on the east side of England. Four years ago. 
Dr Arnalt Jones presented to the museum of the Royal 
College of Surgeons the frontal part of a skull which was 
found when docks were being made at Aberavon on the 
South Welsh coast, a few miles east of Swansea. This 
fragment came from a submerged laper of peat. Side by 
side with it was the pelvis of an Irish elk, which became 
extinct in England before the end of the Neolithic period. 
The laver of peat, zj feet thick, lay at a depth of 15 feet, 
beneath strata of sand and clay. The peat may represent 
the submerged-forest zone, or one of the later land 
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surfaces. At least it belongs to the Neolithic period. 
This case is of some interest because it raises the question : 
Is a fragment of a skull, such as that found at Aberavon 
(fig. 18), sufficient to indicate the kind of man of which 
it formed a part ? The fragment, consisting of the 
frontal bone, forming the forehead, and a small part of 
the parietal tone, forming the vault, is shown in fig. 18. 
It has been superimposed on the outline of another skull 
—one found at Newport—also of Neolithic date. It fits 
that skull not quite accurately, but sufficiently well to 
show that it was part of a. skull of similar shape, but of 
rather larger dimeitsions. We arc therefore at liberty to 
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infer that it formed port of a skull very similar to the 
usual type of Neolithic crania. The Aberavon fragment, 
however, has certain characters which deserve attention. 
The eyebrow ridges are particularly well developed ; it 
shows a robustness in the lines of attachment of the 
temporal muscles which is not usual in modern skulls.' 
Major Gray has also given me the opportunity of 
examining a skull dredged in 1840 from the same peat 
deposit as the Aberavon fragment came from. This is a 
complete specimen, and, in the frontal region, is a counter¬ 
part of the fragment just described. 

In all these finds of Neolithic man in England, the 
reader will note an unfortunate deficiency; there is a 
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complete absence of any record of the culture of the 
people ; in not a single case is the discovery mentioned 
of a typical example of a Neolithic implement or of even 
a flint chip. That is because we are only now aw^ening 
to the kind of evidence which is required to give our 
discoveries a true value as historical documents. The 
need of such evidence is exemplified in the next dis¬ 
covery I am to mention—K>ne made when new docks 
were constructed at Newport, which lies also on the 
south coast of Wales, almost on the estuary of the 
Severn. Mr J. D. C. Couper, the rwident engineer, 
made most careful records of the sections which were 
cut in the alluvial deposits at the mouth of the Ebbw, 
covering the old submerged-forest zone. The excava¬ 
tions exposed a deep layer of silt or mud overlying an 
equally deep layer of gravel. Lying within the gravel, 
at a depth of 6 o feet below the surhu:e level of the land 
and 20 feet below the Ordnance datum level, was found 
a human skull.* Also remains of the wolf, of the red 
deer, the pelvis of a large ox (curiously ground and 
polished on one aspect, as if it had been used as a sledge 
on ice), of the horse, of all the mammals which flourished 
in Neolithic times. These were found at the same level, 
or near the same level, as the human skull. Worked 
flints were also found, but, unfortunately, no record was 
kept of- them. We are thus not certain that the skull 
found is that of Neolithic man ; the evidence, however, 
does justify us in presuming that it is of thjit date. The 
outlines oi the skull are given in fig. 19, and again it 
will be seen we have to deal with a man's skull of the 
type we have already seen from other Neolithic horizons. 

it is not necessary to multiply such examples. I may 
refer, however, to a skull * which was discovered when the 
Manchester ship canal was being made in 1890. It lay 
in a deposit of fine, sharp sand, covered by silt and other 
strata, amounting to -27 feet. No record was made of 
any objects of culture found in the same stratum as the 

' Sec RcftorCs oT Newport Museum, 1911. 

* Now ia tbe museum of the Royal CNlege of Surgeons, EngUnd. 
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skull. Dr Aubrey Strahan, who has investigated the 
geolo^ of the district in which the skull was found, is 
of opinion that the deposits which lay over this skull 
may nave been formed in the last two thousand years, and 
that a skull found at such a depth may not be Neolithic. 
In characters the skull a^ees absolutely with the river¬ 
bed type. Another skull of this type was shown to me 
Iw Mr Robert Ncwsiead, curator of the museum at 
Chester. The skeleton of which it formed part lay at 
a depth of 5 feet 3 inches, in a clay deposit in the valley 
of the Dee, near Chester. The skeleton is certainly 
older than the Roman period, for at a depth of t foot 
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in the clay, pottery of that period was found. The exact 
age of the remains cannot now be fixed ; evidence for 
rwrding them as Neolithic is merely presumptive. 

In this group of doubtful early Neolithic English skulls 
recovered from river-bed deposits, we must place the 
« Mickleton ” skull, one which gave rise to much dis¬ 
cussion in pre-Darwinian days. In 1852, the railway 
from Oxford to Worcester was being made. It crossed 
the Cotswold Hills in the northern part of Gloucestershire, 
where a tunnel had to be cut, near the village of Mickleton. 
During the excavations at one end of the tunnel a human 
skull was found, now preserved in the museum of the 
Royal College of Surgeons. The skull lay 17 feet 
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beneath the surface of the land, within a stratum of blue 
clay, 5 feet in thickness. Over the clay was a layer of 
peat, 94 feel »n thickness, conttining remains of pig, fox, 
etc. Over the peat was a surface stratum, 3 feet »n 
depth, made up of loam, sand, and gravel. The date of 
the discovery is 1852. Darwin had not yet published the 
OrigiH tf/ Specits (185?), but the of Crtaoon was 

passing into a tenth ^ition. Orthodox minds were being 
distwbed by the discovery of facts which wemed to be 
at variance with Biblical tradition. The antiquity of the 
Mickleton skull* became a matter of public controversy. 
A learned Scottish clergyman publicly censured Professor 


Baden Powell of Oxford University for countenancing a 
” pre-Adamite " date for the Mickleton skull.* Mr Gavey, 
who discovered the Mickleton specimen, was of opinion 
that the age of the deposit was clearly indicated by the pres¬ 
ence of ^uman skull: the deposit could not be earlier than 
the historical date assigned to the act of man’s creation. 
In Mr Gavey’s opinion, the skull of this reputed pre- 
Adamite " was probably that of a “ drunken sfieep-stealer, 
drowned in the bottom of a hill pond, in all likelihood 
not more than eighteen hundred years ago.” There is 
something to be said for Mr Gavey’s contention. The 
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layer of clay in which the skull rested is the sUt formed 
in the bottom of a hill pool; the deep layer of peat, 
9^ feet thick, may have formed over the sdt in a thousand 
years, and the superficial stratum, 3 feet in thickness, at 
a rapid pace. The animal remains found in the peat may 
be Neolithic or medieval in date. The value of worked 
flints as a means of dating a deposit was then unknown ; 
no evidence of this kind was looked for. The Mickleton 
skull is a typical example of the river-bed type, and the 
manner in which it has been preserved provides an 
excellent illustration of how the earth reco^s its own 
history and stores within itself traces of the living things 
which inhabit it. . 

Our survey of the Neolithic period m England reveals 
a remarkably uniform and unchanging race of people—of 
less than medium stature, with wclT-shapcd heads of rather 
more than average size. If we centre our attenpon 
merely on the physique of the people and note how little 
it changes, wc may be led to tne belief, if we think our 
bodily characters must change during the lapse of long 
periods, that the Neolithic period could not have covered 
a great space of time—one of eight thousand or ten 
thousand years. The animals which accompanied man m 
that period also changed very litUc ; the natural plants of 
the country remained the same. Such changes as are 
noted in the fauna and flora are, we have every r^n to 
think, due to the direct influence of man. In the four 
thousand years which have come and gone since the 
Neolithic period closed, wc have revolutionised the con¬ 
ditions of life. From time to time, fresh blood, drawn 
from many racial stocks, has been introduced into Bnttin ; 
the tongue spoken in England has changed several times, 
yet the backtmne of the British population at the present 
time is a direct continuation and perpetuation of the river¬ 
bed stock of the Neolithic period. 

If wc reckon time by the degree of change wrought on 
the human body, wc must count the Neolithic a short 
period. When, however, we note the changes which 
have occurred in the configuration of the land, our minds 
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are drawn in an opposite direction. There is the most 
clear evidence that, at the commencement of that period, 
England and the Channel Islands were joined to the 
Continent. A common estuary received the Rhine and 
Thames. The English forest lands were continuous with 
those of France. And now, where those forests grew, 
are the wide Straits of Dover, the North Sea, the English 
Channel, and the silted-up estuaries. When we come to 
estimate the period of time in which those changes could 
have been effwtedjwe are met at once with our ignorance 
of the causes which underlie earth-movements. Mr 
Cement Reid has given years of study to the matter, 
and, in his opinion, such changes might have been eflRKted 
in a short period of tim^-hfteen hundred years. Those, 
however, who base their speculations regarding what has 
happened in the past on what is happening in the present, 
will allow a much longer period ; but all must admit that 
our estimates are, at present, little more than guesses. 
To account reasonably for all the facts wc have at present 
at our disposal, we must, I think, allow a perioo of at 
least ten thousand years for the Neolithic penod. 

There is a considerable body of evidence in favour of 
eimlaining the elevation and depression of the land in 
rektion with the periods of glaciation. The eWation of 
the southern part of England is believed to have occurred 
when the ice-sheet of thcTast glaciation was retreating north¬ 
wards. When subsidence was taking place in England, 
elevation was evidently at work in Scotland, for, as we 
have just seen, the Neolithic beaches of England are sub- 
meiged, while those in Scotland arc situated above the 
present shore-line. In one of these raised beaches, on 
the south shore of the Firth of Forth, Dr Edward Ewart 
discovered Neolithic Hints in abundance, and certain 
burials apparently of the same period. The skulls of 
these ancient Scots are also of the river-bed type—very 
similar in size and form to the Coldrum skulls. Further 
north, in the Scandinavian Peninsula, elevation is now 
taking place at a rapid rate. Beyond the northern limits of 
Scandinavia lies the edge of the great perpetual ice-sheet. 
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It is believed' that the accumulation of a sheet of ice, 
several thousand feet in thickness, will depress that part 
of the earth’scrust on which it rests. On the other hand, 
the part of the crust which lies immediately to the south 
of the ice-sheet will well upwards, it is believed, in the 
form of a wave, oiving rise to such an elevation as is 
occurring in Scandinavia now. Still further south, beyond 
the wave of elevation, there is a secondary trough or 
depression. At the commencement of the Neolithic 
period, if wc entertain the explanation just given, the ic^ 
sheet was disappearing from North Britain, and Engird 
was elevated on the wave which follows the retreattng 
edge of the ice. During the Neolithic period, ss the ice- 
margin retreated further to the north, England was over¬ 
taken in the succeeding wave of depression—which 
apparendy still continues. Such a hypothesis, Purely 
speculative in nature, helps us to explain some of the 
phenomena with which we nave to deal in future chaptew. 
At least, it fixes in our minds the fact that the Neolithic ^ 
age lies wholly within the milder period which foUowcd 
Se last long spell of glaciation- 

« S«e arlick by Dr John W. Evani, Afshtrt, 19 H. hmvii. P- 43*- 



CHAPTER 111 


THE OIJCOVERY OF PRB-NIOLITHIC MAN 

Ik tracing the various kinds of men who lived in the 
Neolithic period, the open country, the river valleys,'and 
the submerged land surfaces served us very well. When, 
however, we try to follow man beyond the bounds of the 
Neolithic period—when the Thames was depositing the 
deepest layers of ballast gravel in her ancient bed—^we 
must seek sequestered nooks where the earth keeps a 
more orderly roister of events than in the turmoil of 
flooded valleys. The ideal place we seek is a cave, 
particularly a limestone cave, for the drip from the roof, 
Uiden with lime salt^ seals up with a covering of stalag¬ 
mite any bones which chance to lie on the floor. The 
floor of such a cave is always having additions made to 
it. If men make their hearths on it, human dibris ac¬ 
cumulates. Chips and dust are always falling from the 
roof; the mud washed in by run or flood is added to 
other accumulations. In course of time the floor may 
grow until it actually reaches the roof, thus obliterating 
me cave. If no living thing has visited the cave as it 
became Ailed up, then the strata of the floor are ** sterile ” ; 
but if men have used the cave as a habitation or as a 
passing shelter, or if they chance to die there, then the 
earth-buried stratum of the floor becomes a page of 
history. It has taken us nearly a century to unaerstand 
that caves may contain historical documents of the most 
precious kind. By a study of cave records, we have come 
oy a knowledge of the races who preceded the men of 
the Neolithic period—the races of the Paleolithic period. 
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We cannot begin a brief survey of how the very ancient 
world of Palffonthic man has been revealed to us more 
profitably than by taking our stand on the south coast of 
Wales, where we studied Neolithic man of the submerged- 
forest period. To the west of Aberavon and Swansea, 
the peninsula of Gower juts southwards, exposing its 
limestone cliffs, lOO feet high, on the shore of tne Bristol 
Channel. The Paviland cave opens on the seaward face 
of the cliffs, 30 feet above the tide, but not beyond the __ 
reach of the waves in time of storm. In the latter part' 
of the eighteenth century news of the discovery of extinct 
forms of animals—elephant, rhinoceros, bear, lion, and 
hyena—in the strata of caves in South Germany had 
spread abroad, and the antiquarians of South Wales were 
led to seek for and to find similar remains in the floor of 
the Paviland cave. This discovery brought Dean Buck- 
land, then reader of Geology in the University of Oxford, 
hot-foot to South Wales in 1822. The Dean found 
abundance of the bones of these extinct animals in the 
strata of the floor ; he also discovered the skeleton ^ of a 
tall man, coloured red with ochre, buried side by side 
with the bones of extinct animals. Curiously shaped 
flint implements, with ornaments and implements worked 
in bone and in ivory, lay in the same stratum. The Dean 
was able to explain the occurrence of a human skeleton 
side by side with the bones of extinct animals in a manner 
satisfactory both to himself and the men of his time. 
The animals were pre-diluvian ; they had been swept 
within the Paviland cave by the great flood through which 
the ark rode in safety. The human remains were post¬ 
diluvian ; they had been buried there by people who had 
settled in Britain after the universal deluge. It was then 
an article of bith that man did not exist in Western 
Europe before the flood. 

About the same time a Roman Catholic priest, the 
Rev. J. MacEnery, stationed near Torquay, became in¬ 
terested in caves. In 1825, in one of the wooded dales 

* See Professor Solus's Huxley LectuK, Jutm. Rof. Anthrpp. /wAY., 
1913, voL xliu. p. I. 
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lying behind the pictureaque town of Torquay, on the 
south coast of Devonshire, Mr MacEnery bc^n to 
explore that great rambling subtcrran«n scries ot 
chambers known as Kent’s Cavern. In the dense layer 
of stala^ite, covering the floor of the cave, he found 
implements in stone and in bone, shaped by the hand or 
man, mingled with the bones of the same extinct animals 
as Dean Buckland had found at Paviland. The priest ' 
had the courage to draw a just conclusion from thew 
observations in Kent’s Cavern, and to ^e the opposi¬ 
tion of the Dean and of the opinion of his time. Mr 
MacEnery was convinced that man had lived in Englaiid 
as a contemporary of the mammoth, the rhinoceros, the 
cave-bear, and all those animals which we now know were 
native to Europe before our pre^nt climatic conditions 
dawned with the advent of Neolithic man. Mr MacEnery 
did not dare to even publish his records; they were 
discovered and published by the Torquay Natural History 
Society many years after his death.* It was thus a pnest 
who first broke into the world of Paleolithic man—at 
least in England. 

How slowly a belief in man’s antiquity made he^way 
will be realised if we follow Sir Charles Lyell in his 
journey abroad in 1833. He, the great geologist, was 
preparing a third edition of his PrindpUi^ and, as was 
his habit, visited every site in Europe where any discovery 
of note had been made. In 1833 his way lay through 
Belgium, and he stopped at Li^ to see one .of the 
Pc^essors at the University — Dr Schmerltng. The 
banks of the Meuse, before that river reaches Liige, are 
flanked by steep limestone clifB, often 200 feet in height. 
On their vertical face open many rambling caves. Dr 
Schmerling had been caught in the vortex of cave explora¬ 
tion, and was able to plaa before the English geologist in 
1833 the results gained by four years of severe toil 
in over forty caves. The collection represented those 
extinct forms of'animals which Dean Bucluand discovered 

' See s Memoir of William Penfelljr, by Hester Pengelly (Mrs Forbes 
Julian), Lond^ 1897. 
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in the Welsh cave, but Dr Schmcrling had found them 
in greater abundance and in greater variety. The same 
evidences of man’s presence were found mingled with 
the fossif remains of animals—worked flint implements, 
weapons and ornaments in ivory and in bone. In one 
of the caves—that of Engis—Dr Schmcrling found a 
human skull, besides other fragments in the same 
cemented stratum of stalagmite as contained the fossil 
bones. “The cranium," says Dr Schmcrling,* “was 
met with at a depth of a metre and a half (nearly 5 feet), 
hidden under an osseous breeds, composed of the 
remains of small animals, and containing one rhinoceros 
tusk. . . . The earth which contained this human skull 
exhibited no trace of disturbance; teeth of rhinoceros, 
horse, hyena, bear, surrounded it on all sides." Dr 
Schmcrling had thus advanced our knowledge of man’s 
antiouity a point beyond that reached by the Rev. Mr 
Machinery at Kent’s Cavern. Not only had he found 
proof of man’s existence with animals now extinct- 
animals which had disappeared from the face of Europe 
before the Neolithic age dawned—but he had actually 
discovered Palceolithic man himself. Sir Charles Lvell- 
was a true scientist, with an open and just mind, but 
he turned away from Dr Schmcrling’s discovery—still 
sceptical. Thirty years after the date just mentioned 
{1833), Sir Charles published a work which convinced 
thinking minds that man’s antiquity was infinitely greater 
than usually believed. It took the scientific world thirty 
years to assimilate Schmerling’s discovery. The discovery 
of the remains of a human &ing as the contemporary of 
extinct animals was more than even the open, well- 
balanced mind of Sir Charles LvcU could admit in 1833. 
Schrocrllng’a work, like that of other pioneers, had to ' 
wait for a new generation. 

We shall examine presently the facts which afterwards 
convinced Sir Charles Lyell that Dr Schmcrling had made 
a great discovery. Meantime, let us see what kind of man 

• Rttktrtku tur U» »sum*nt /Milts dkomttrit Hans Its eavtma it 
la pratnsut dt Lidgt, iSj}. 
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he discovered—the man who lived when the mammoth 
and woolljr rhinoceros had a home in Belgium. When 
an exact drawing of the Engis skull is placed within the 
standard frame, the one we have employed in the case of 
Neolithic skulls, we see that in shape and size it is merely 
a variant of the river-bed type. It is longer, higher, 
and rather narrower; it is very similar to me skwl of 
the Neolithic man found at Sennen, in Cornwall. The 
skull is that of a man of middle age. The maximum 
length is 198 mm.; the width, 140 mm., is 707 
per cent, of the length. The height of the vault aimve 
the ear-holes is izi mm.; the ctuculated brain capacity 
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1500 C.C. —a little above the modern average. There is 
not a single feature that marks this skull off* from 
men of the Neolithic or modern times. No doubt, if 
the face and the Jaws had been found we should recognise 
certain points of difference in them, but, unfortunately, 
these parts were not recovered. If we believe that the 
human frame must change during the lapse of a long 
period, then we shall be inclined to regard the evidence 
of the Engis cave with scepticism. If, however, we 
regard Dr Schmerling as a competent and truthful 
observer—and I Chink the time has come when belated 
justice must be done to him—then we must conclude 
that a human type can be reproduced for many genera¬ 
tions and over a very long^pcrit>d of time, and still 
remain almost unchanged. The man who lived in Bel- 





DISCOVERY OF PRE-NEOLITHIC MAN 51 

gium with the extinct animals of the Pleistocene period 
was reproduced in the Neolithic period, and still abounds 
in modern times. When Professor Boyd Dawkins wrote 
his classical work on Cavt Hunting^ he was not con¬ 
vinced on the evidence produced by Schmerling that 
the skull wjis conten^raneous with the fos»l animals. 
Lately, my friend, Dr Rutot, has again, in company 
with Professor Fraipont, examined the Engis skull, and 
he, too, is inclined to place it in the list of doubtful, 
specimens.' It is true, as wc shall see presently, that 
people of the Neolithic period did use caves os sepulchres, 
but there is no instance of Neolithic man having dug a 
hole in the hard breccia of a cave floor and buried his 
dead at a depth of ; feet: Schmerling has placed it on 
record that the breccia was intact, and therefore we must 
admit that the river-bed type of skull was already evolved 
in the Palasolithic period. 

The discovery which cleared away all doubts as to the 
great antiquity of man—which carried home the convic¬ 
tion that he was contemporary with extinct animals— 
takes us to the year 1860. The discoverer was Edouard 
Ijirtct, then ^cd fifty-nine. He had, in his early years, 
forsaken law for geology, and latterly had been caught in 
the passion for cave exploration. The year i860 found 
him visiting the caves of Southern France, particularly 
those situated in the departments lying among the 
northern spurs of the Pyrenees. Wc have to deal with 
two of these particular departments of France—-Haute 
Garonne and ArihgCf drained by rapid-running tributaries 
of the Garonne. Lartet’s excursion took him to the 
village of Aurignac, in Haute Garonne (see flg. 38). 
Near by the town is a little hill; on the side of the 
hill a cave had been discovered, buried beneath a mass 
of dibrts, which had fallen from the face of a cliflP. 
Apparently in ancient times the cave had opened on the 
face of the cliflT. In flg. 22, 1 reproduce (he drawing 

' Cmft Hunting, HaemilUB & Co., 1874. 

* "CoupdVxil tynthetique sur rSpoque dot cavemes,* Bu/lAlaSte. 
Btlg$ di QM«gi*, tpop, vok xxiii. p. 337- 
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with which Lartet illustrated his discovcij. When the 
dibris which hid the cave was removed, the opening 
was found to be closed by a great vertical slab of stone. 
Before Lartet’s arrival, the human skeletons seen piled 
up within the cave (fig. 22) had been given a Christian 
burial by order of the mayor. We now know, although 
Lartet was not then aware of the fact, that the pile of 
skeletons—representing at least seventeen individuals of 
various ages—were in realty the remains of Neolithic 
people. It was the Neolithic men who set up the slab 
at the entrance and used the cave as a sepulchre, 
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a custom of the period. But when lartet came to ex¬ 
plore the floor of the cave—2 to 3 feet in thickness—he 
tound it to abound in evidences of human habitation, and 
to contain the remains of extinct animals, which were 
charred, cut, and ardfictally broken, showing that man not 
only lived at the same time as extinct animius, hut actually 
used them as sources of his food supply. He found 
remains of the cave-bear, the cave-lion, ^e cave-hyena, 
the mammoth, the woolly rhinoceros, the wild pig, the 
Irish elk, the bison ; and also remains of animals which 
live in our time. He found, further, as will be seen from 
his drawing, that the strata of the floor extended out to 
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cover the little terrace in front of the cave. Under the 
floor of the terrace he found abundance of charcoal and 
remains of hearths. Embedded in the debris of the 
floor he found implements and ornaments of that form 
of human culture which is now known as Aurignacian— 
the same culture as was exposed at PavUand and at 
Engis. The flint implements of all three caves were 
wo^ed in the same style—in all there were the same 
carvings in ivory, the same ornaments, necklaces of 
shells and perforated teeth, the same Idod of barbed 
implements in bone, antlers of reindeer, and in ivory. 
When we consider that the culture of the people on 
the South Welsh coast was the same as that at the 
northern foot of the Pyrenees, we begin to realise that 
already in the Pleistocene period—when animals now 
extinct abounded in Europe-—interchange and intercom¬ 
munication had already made Europeans sharers in a 
common culture. Eartet also found amongst the undis¬ 
turbed debris in the floor of the cave, fragments of 
human bones — not enough to tell us what kind of 
men these ancient Aurignacians were, but sufficient to 
indicate their bodily presence. It was the discovery at 
Aurignac that convinced Sir Charles Lyell that man 
went beyond the Neolithic horizon, and with his con¬ 
version, the new conception of man’s aiidquity made 
rapid progress. 

Eight years later, in t868, M. Louis Lartet discovered 
the actual men of the Aurignacian culture. The scene 
of the discovery is not in the region of the Garonne, but 
in the watershed of a companion river, the Dordogne, 
which, rising in southern central France, joins the Garonne 
at Bordeaux (see fig. 38, p. 109). The Vezire is a northern 
tributary of the Dotdogne. The caves and rock-shelters 
in the clifls which border the Vizire have yielded some 
of the most important and most complete records of 
ancient man. In 1868, when a railway was being made 
along the lower part of the valley of the V^re to unite 
the town of Perigueux with the main line along the 
Dordogne valley, aji old rock-shelter was opened at 
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Croroagnon, a little above the picturesque cHff-set village 
of LcsTEyxics. The strata on the floor of the shelter or 
cave were marked by hearths and the culture of the 
Aurignacian peri^. In the *traw were found the 

remains of four skeletons. They were tall people j the 
men were about 5 feet ii inches in height (r8 m.)—tall, 
lanky feUows, more like, so far as bodily physique is 
concerned, the tall Sikhs of the Punjaub than any race 
now living. The proportion of their limbs was some¬ 
what pec» 3 iar ; their tibie or leg bones were relatively 
long, their humeri or upper arm bones, short. Individuals 
witn similar limb proportions still occur amongst negroid 
races, but no modern European race can show the 
negroid limb proportions of the Cromagnon race—men 
of the Aurignacian period. The skeleton which Dean 
Buckland had found in the Paviland cave, regarded by 
him as that of a woman buried in Neolithic times, but 
which we now know, as proved by Professor SoUas,^ to 
be of Aurignacian age, was also a tall, slender man-— 
about 5 feet 10 inches in stature. The skull of the Pavi¬ 
land man is not known, but we do know the form of 
head which characterised the Cromagnon men. Their 
skulls cannot be classed in the river-bed groups ; they 
arc too large and too much flattened on the vault to be 
assigned to that type. They differ from the Aurignacian 
man of Engis, who, wc have seen, had a skull of the 
river-bed type. At Cromagnon, then, we meet with 
another race of men. They had massive skulls, large in 
all dimensions, as will be seen from fig. 23, where the 
skull of the “old man of Crom^non'^' is fitted within 
the standard frame used for Neolithic and for modern 
skulls. It is much too large for the conventional modern 
frame. The maximum length is 203 mm., half an inch 
beyond the modern or Neolithic mean ; the width, 150 
mm., 10 mm. beyond ; the height of the vault, 125 mm., 
also 10 mm. above the modern mean for British men. 
It will be observed, however, that although the actual 
dimensions are greater, in the relative proportions of the 
' Soc reference, p. 47 . 
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diameters the Cromagnon skulls are not unlike those of 
the river-bed type. The width is very nearly 74 per 
cent, of the ler^th, just as in skulls of the river-bed 
type. The brain capacity is much greater—roughly 
1060 C.C., being 180 c.c. above the modern average. 
We have to remember that a certain amount—a small 
amount—of that is due simply to a big body; a big 
body needs a bi^er brain for its animal administration. 
We have come across, in those laigc heads, a puzzling 
and unexpected fact; we are naturally astonished to find 
that men who have preceded us so long ago—men of a 
former geological epoch—should so m outstrip their 
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successors of to-day who regard themselves as “the 
survival of the fittest,” and bdieve the fittest to be the 
race with the biggest brains. We cannot quarrel srith 
the facts, but how arc we to explain them ? The 
conclusion to be drawn is, not chat brain mass, on the 
average, is to be rejected as an index of brain power, but 
that tncre are other virtues or characters which go to 
ensure success of a human race in the struggle of life 
—other than brain power. A philosopher may be 
miserable or die chilifless, when a brainless savage or an 
industrious labouring man may be happy and leave a 
targe family. 

Since t868, as we shall see later, many further dis- 
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coveriesof the Crotnagnon race have been made. Mean¬ 
time, we simply note that, although in dimensions—in 
stature and in size of body—these Cromagnon people far 
outstrip the river-bed type of Neolithic period, and 
probably also of the Palaeolithic period, the two types are 
not radically different. To me, they seem to represent 
the **longs“ and the **shorts” derived from a common 
stock. 

At all those sites, at Faviland, Kent’s Cavern, Engis, 
Aurignac, and Cromagnon, the discoverers of man's early 
history stumbled across a stage in human evolution which 
was manifestly older than the Neolithic phase ; but how 
much more ancient they could not then tell. That 
secret they soon set out to discover. When the skeletons 
were found at Cromagnon fi868), it was becoming 
parent to the explorers of the French caves that the 
PaWolithic period, into which they had forced a way, had 
seen the dawn and the close of many phases of human 
culture, and that, in the floors of the caves, there was 
clear evidence that these phases passed in an orderly 
succession. It became clear to them that, as in historical 
times, a new form of culture gradually arose, and as 
gradtully replaced the older modes of life. Hence we 
find, from this time forwards, that the investigators of 
France bent all their efforts to distinguish the various 
cultures represented in the caves, and to establish the 
order of their succession. As early as 1869, M. Gabriel 
de Mortillet ^ elaborated an orderly classification of the 
cave cultures; but the exact position represented by the 
culture of the caves at Aurignac and at Cromagnon was 
not finally settled until 1905, when the Ab^ Breuil 
finally proved that at least two periods of culture, the 
Solutrean and the Magdalenian, intervene between it 
and the dawn of the Neolithic period.* During those 
intervening periods, the climate or Europe changed ; the 

' S«e MtiUepHUst^ri^ut, by G. and A. d« Mortiltet, 1903. 

* Sec Bibliofraphy of ih« Abbd Breuifs researches from iS^tolo, 
pablishedat Prtbour^, Sviueriaivd, 191a Hia more receiu pabltcationa 
will be found in full or to abatract in that excclfoiU periodical 
1,'Antknf^UgM. 
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mammoth, the woolly rhinoceros, the cave-bear, the cave- 
lion, the cave-hyena disappeared; the reindeer became 
the characteristic animal in Europe in the closing phases 
of the Palseolithic period. 

Aurignac, we have seen, is situated on a tributary of 
the Garonne—the Aritee. A neighbouring tributary, the 
Ariie, issuing from the Pyrenees to the east oi the 
Ariige, pierces a spur of limestone rocks, near the village 
of Mas d’Azil, forming a great tunnel or subterranean 
gallery, 500 ya^ in length (%. 38). When the public 
road, which follows the tunnel made by the stream, was 
being repaired, the strata on the banks or this subterranean 
stream revealed the hearths and implements of ancient 
man. In 1887, M. Edouard Piette, a magistrate, who 
spent his leisure hours and his income most literally 
in advancing our knowledge of ancient man, began a 
systematic exploration of the strata in the recesses of the 
cavern of Mas d'Azil, and discovered cultures which mark 
the transition from Palicolithic to Neolithic times. In 
1895 he published* a section (hg. 24) showing the various 
strata which are piled one above the other on the western 
bank of the Anze, as it issues from the tunnel. The 
uppermost, and therefore latest stratum, is situated 
13-60 m. (44 feet) above the level of the stream. The two 
upper deposits, composed of black clay with intermingled 
dibris, amounting to a depth of 5 feet, were formed 
between the closing phase of the Neolithic period and 
the time of the Roman occupation, for they contained 
abundant traces of the civilisation which came and went 
during that interval of time—some two thousand years. 
The mird stratum, counting from the surface downwards, 
is litde more than a foot and a half in thickness, and, 
composed of a laminated assortment of dlfierently coloured 
clays, brings us well within the Neolithic period, for the 
objects of culture are such as are found in the kitchen- 
middens. The fourth stratum reveals- the transition 
culture, the one now distinguished as Azilian. The 

1 “^ludci d'etboo^rmphie prdliaMoriqiie,* 189j, 
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fourth Of Azillan stratum is only half a metre thick 
(i 9’6 inches), intensely red in colour, due to the 
abundance of oxide of iron which it contains. Beneath 
the Axilian stratum lie five others, forming collectively 
a deposit over i7 feet in thickness, all of them marked 
by the culture of the last great Paljcolithic period—the 
Magdalenian.' The deepest Magdalcnian stratum, made 
of gravel, lies on the bed-rock, 23 feet above the present 
bed of the Arixe. The men of the Magdalenian period 
settled on the ancient gravel bed of the Arize. In the 
bottom stratum occur the remains of their hearths. 
The period during which these Palaeolithic deposits were 
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being formed was marked by two great interwls of flood 
or submergence, for the various strata, showing periods 
of human occupation, are separated by two thick deposits 
of yellow loam—the products of great and continuous 
floods. In all the Magdalenian strata, remains of the 
reindeer occur abundantly. In the Azilian stratum, 
which follows the Magdalenian strata in orderly sequence, 
the reindeer disappears; its place is taken by the stag, 
the remains of extinct mammals no longer occurring in 
the Azilian layer.' The human culture, however, did not 
change much. The Azilians worked their flints in the 
Ma^alenian manner; they fashioned the same carved 
and barbed harpoons and arrow-heads from bone and 
from antlers. They were partial to the use of red ochre 




DISCOVERY OF PRE-NEOLITHIC MAN 59 

%$ a pigment. Rounded pebbles, marked with coloured 
hieroglyphics, formed a peetJiar and enigmatical part of 
their civilisation. Perhaps they had taken the first steps 
in agriculture ; at least M. Pietlc found in the Azilian 
stramm traces of wheat husks and stones of cherry 

and plum. . .. . ■ 

In this way M. Piette revealed at Mas d AzU the long 
records of the closing phases of the Palamlithic period 
and the opening stages of the next or Neolithic period. 
In the Azilian stratum he found two sepulchres, but the 
human remains discovered by him are insufficient to give 
an accurate picture of the people. So far as our evidence 
(joes, it supports the opinion that the Europeans of the 
Azilian civilisation were members of the Mediterranean' 
race, and had heads of the river-bed type. Although 
numerous Azilian stations have been discovered m recent 
years, particularly in France, none have revealed the 
peoples of the period, with perhaps one exception. In 
1895, Mr Anderson * described the exploration of caves 
situated on the west coast of Scotland near Oten, 
Artryllshire, and the discovery of objects of culture which 
charocterise the Azilian period. During the exploration 
1 certain human remains were found, which have been 
described by Sir William Turner.* The skulls of the 
people thus discovered are clearly those of the rivcr^d 
type-in no way differing from those of a Neolithic cUte. 
Unfortunately, the evidence which associates tjvsc skulls 
with the objects of Azilian culture is not complete. 

We have no reason for supposing that the transmon 
from the Paleolithic to the Neolithic period was marked 
by the appearance of a new or higher type of rnan. 
Indeed, in artistic ability, there must have been a decline, 
for the later Paleolithic periods have furnished us with 
the most abundant and surprising evidence of a high 

’^^Hithcrto?8o far as wc have followed the history of 

» Protttdings Sae. Antiqwitt, Stttlani, 189$, p. an. 

» md., p. 410. 

* See Appendix A. 
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man into the Palaeolithic period, we have sought his 
traces in caves. In 1866, two French antiouaries began 
a series of explorations which revealed the habitation of 
Paleolithic man in the open countrv. The site of their 
discovciy lies near the village of Solutri, situated on the 
western slopes of the country drained by the Saone, which 
flows southwards to join the Rhone at Lyons. Although 
MM. Ferry and Arcelin commenced their investiMtion 
in 1866, inspired by the writing of Sir Charles X.ye]I, 
such was the extent of the Palaemithic deposit at Solutri, 
covering as it does more than 2 acres of ground, that 



its exploration occupied one of them—M. Arcelin—until 
his death in 1904..' In a paper which he published in 
1890,* he reproduced a section of the deposits at Solutri, 
which serves to convey the results of his toil at a glance 
(fig. 25). At the western end of the section, the rock of 
SoTutt 4 rises to a height of 400 or 500 feet. The land 
slopes eastwards from the base of the rock towards the 
Saone, and covers the deposit which reveals the hearths 
of ancient man. At certain points the exploring trench 
had to be sunk to a depth of 34 feet to reach the original 
surface of the land. Wheret^r the trench was sunk in 
this ancient and extensive station, one remarkable stratum 
was encountered, usually at a depth of about 10 feet below 

' See Oechetetie't Mamttl iardUalogi* pHkUttripu, 191s, voL i. 

* CAntkr 9 p 9 logi*, 1890, voL i. p. >95. 
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the present surface. This, the ** equine ** layer, varying in 
thickness from 15 to 20 inches, was made up of bones of 
horses, broken, cut, and charred, mixed up with the 
dibris which accumulate on and around the hearths of 
ancient man. The implements of flint and of bone, the 
ornaments, the works of art, the remains of extinct 
animals, found in the equine layer, are those which 
occurred at Aurienac. The equine layer represents a 
vast kitchen-midden of man auring the Aurignacian 
period. It has been calculated that the colony at ^lutri 
had consumed at least one hundred thousand horses in 
their time. Beneath the equine stratum one—occasionally 
two — older Aurignacian floors, marked by extensive 
hearths, were found (fig. 25). In the deepest of these, 
implements which characterise a still old^ Paleolithic 
ctmure were found—implements of the Mousterian type. 
Above the equine layer, there is a stratum or ancient 
floor yielding abunclant evidence of a more recent 
culture, the culture which succeeded the Aurignacian, and 
which has been named, because of its discovery here, 
“ Solutrean.” A form of finely worked flint implement 
—shaped like a laurel leaf—appears for the first time in 
this culture. Certain animals of the Aurignadan period 
were dying out; reindeer were becoming more abun^nt. 
Art, we know from discoveries elsewhere, was reaching a 
higher standard. In the Solutrean j^riod, Solutri iiwf 
f f aire d to be a site of habiration, for it shows no trace of 
the men of the succeeding Magdalenian period which w 
saw at Mas d’Azil. The land surface had reached its 
present level when people of the Neolithic and subsequent 
ages buried their dead over strata containing the remains 
m two long Paleolithic periods. 

It will be noticed that the cave strata at Mas d’Aail 
Uke up the stoiy of ancient man where the deposits at 
Solutri leave off. In the 60 feet of strata, represented 
at the combined sites, arc found the cultures of tour con¬ 
secutive periods—Aurignacian, Solutrean, Magdalenian/ 
and Azilian, with superwial traces of the Neolithic period. 
It is plain that we have made a long journey into the past 
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to reach the Aurignacian period j how long, we cait but 
dimly perceive at present. The formation of a deposit, 
30 feet deep at Solutri, must have occupied a lone spwc 
of time. The process of its formation is revealed bj' 
M. Arcelin’s section. The great block of stone and the 
rocky ddbris which He in the strata between the layers 
conttining the ancient hearths have been detached from 
the face of the adjacent hill, as its exposed face weathered 
under the frost, the wind, and the rain. The ddbns th\w 
detached from the hill tended to drift down the slope m 
times of rain, snow, and Hood, gradually covering and 
burying the human habitations, and sealing them up 
as hiswrical records. The climate has changed since 
Aurignacian times, for the Palasolithic cultures he within 
what is regarded as the Ice age, but which it is better to 
speak of M the Pleistocene epoch. We know from the 
kind of animals which live in the Aurignacian period that 
the climate was milder than in the Magdaleman age. 
Indeed, we shall sec later that the last of the glacial 
phases occurred when the Magdalenian culture was at 

Its height. . , , , j 

Before returning to England to apply the knowledge 
we have gained from our tour in France, there are two 
other classical sites which demand our attention. Neither 
at Mas d’Azil nor at Solutrd, abundant as the traces of 
Paleolithic man were, did we find the men themselves. 

To supply this blank in our knowledge we must glance 
at the remarkable discoveries made in the caves situated 
in cliflfs along the French coast of the M^itcrrancan. 
A little over a mile to the east of Mentone, j^t beyond 
the French frontier, the red rocks of Grimaldi rise from 
the sea. The caves, where ancient man made a home, 
open on their southward face about 60 or 70 feet above 
the level of the sea. A terrace made along the foot of 
the cliffs serves as a highway between France and Italy. 
Indeed, many of the caves open just above the road. 
In 1874, M. Emile Riviere discovered remains of ancient 
man in some of the Grimaldi caves. Further discovcri« 
were made subsequently, and disputes arose as to their 
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authenticity Jind antiquity. In 1895, Prince of 
Monaco undertook their investigation. He summonea 
the best talent of France: Canon dc ViUenneuve to 
write the historical account; M. Cartailhac to describe 
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the article* of culture; Professor Boule to investigate 
the ecology and the fauna ; and Dr Verneau to report on 
the human remains. Systematic work w« comrnerve^ 
in 189c, and by 190a five great caves and several rock- 
shelters had been scientifically explored. Between 1906 
and 1911 two magnificent volumes, issued tn separate 
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ts, were published at the expense of the Prince of 
Monaco, placing at the disposal of the scientiilc world a 
rich and instnictive harvest of new facts. Altogether the 
remains of sixteen individuals* were found in the Grimaldi 
caves. Here we shall deal with those discovered in 
onlj one of them*—the Grotte des Enfants, so named 
because the skeletons of two children were discovered in 
its upper strata. 

A summary of what was discovered during the explora¬ 
tion of the Grotte des Enfants is shown in fig. a6. 
Over 3 feet had been removed from the surf^e of 
the cave deposits before the systematic exploration com¬ 
menced. Twenty-eight feet of accumulations on the 
original floor stiU remained. Nine ancient floors were 
found, marked by hearths and the debris of human 
occupation ; they occurred from the top to the bottom 
of the cave strau. From the lowest and oldest to the 
highest and most recent hearth, the type of culture was 
the same—Aurignacian. The ornaments, the imple¬ 
ments in stone and bone were of the same kind as were 
found in the cave at Aurignac. The remains of the same 
extinct animals came to light with a few exceptions ; the 
woolly rhinoceros, and apparently the mammoth, never 
reached the sunny coasts of the Riviera. The remains 
of the reindeer and of the ibex occurred ; so did those 
of the cave-bear, the cave-lion, and the cave-hyena. In 
the very lowest stratum of all, however, were found the 
remains of a species of rhinoceros, more ancient than 
the woolly form—the kind known as RAiiiectrvs Mertki. 
The presence of this southern form in the deepest stratum 
of the cave, accompanied'by remains of the hippo¬ 
potamus, an older form of elephant —EUphas andquus — 
suggests that the Grimaldi caves became inhabited at the 
close, or soon after the dose, of a mild or warm period, 
during which Neanderthal man appeared in Europe. 

At the level of the second hearth in the Grotte des 
Enhtnts, 1*70 mm. bdow the surface, was found the 
skeleton of an old woman of small stature, but so broken 
that a restoration was impossible. It was clear she had 
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been buried, and that ornaments of her time (Aurignwian) 
had been interred with the remains. At the level of the 
third hearth, 2-70 m. (9 feet) in depth, the skdetons 
of two young children were found, laid on their backs, 
with the hcacU to the west. At the level of the eighth 
hearth, 7*05 m. (23 feet) below the surface, occuned 
the remains of a very tail man (6 feet 2^ inches)—a 
reprcsentttive member of the Cromacnon race. He was 
extended on his back, in a grave which had been prepared 
for him—a slab of red clay under his h^, a flat stow 
over it, large stones groupw round hie feet. A worked 
piece of a deer’s antler lay close by; the shells and 
Mrforated teeth which formed his ncckUce were placed 
him. The objects of culture were the ^e as 
accompanied the men at Cromagnon. At the level ot 
the underlying ninth and oldest hearth, over 25 feet from 
the surface stratum of the cave, was found anothw 
It contained two skeletons, one of a woman o^iddle 

g re. the other of a youth of about sixteen. The tall 
romagnon man lay extended on his bock, but those 
short^ople lay huddled up in the contrac^ posture. 
The ssunc kind of provision had been made for them 
at their death as for the tall man. Stones had been 
placed to protect the head ; the rcmaiw of the usiud 
kind of nwklaces and bracelets were found; near by 
were the worked flints of the period. As « o"*" 

case in Aurignacian burials, the skeleton of the lad was 

stained by red ochre. _ 

It is a feature of the Cromi^on race—the Frenchmen 
of the Aurignacian period—for the men to be very tal, 
but for the women to be of m^eratc or even small 
stature. The little woman found at the level of the 
second hearth was probably of the »mc race as the taU 
man found at the level of the eighth. But ^hat of the 
lad and the small woman found at the level of nmfo 
and oldest hearth ? Dr Verneau had no doubt about 
them; they represented a ncgrmd race—one not 
viously discovered in Europe. By a negroid race, sre 
understand one in which the skin is pigmented ; as 
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regards the Grimaldi people we have to Judge 
skeleton alone. One important negroid feature is absent 
from both of these Grimaldi skeletons, namely, the 
n^oid contour of the forehead. In pure n^roes and 
in negroid races, the right and left eminences of the 
forch^—of the frontal bones—tend to fuse together 
in the middle line so as to form a single eminent 
of peculiar shape, such as we have seen in a NcoUthic 
skull from Msita (fig. 6, p. 15). In the Grimaldi lad 
and woman, probably his mother—for thw are very much 
alike—the forehead is of the Europeaii form, the frontal 
bosses are not fused. The skull is long and narrow, as 
is the case in most negroes, but the same head measure¬ 
ments also occur in white races. When we come to deal 
with the features of the hux, we recognise that there are 
some negroid traits. The teeth arc large, causing the jaw 
to protrude in front of the nasal opening and the chm to 
rec^e. The lower margin of the nasal openings as seen 
on the skull arc not sha^ as in white races, but grooved 
or guttered as in pigmented races. The face, too, is short, 
as in most black races. The orbits, although of more 
than average width, are narrow from above downwards— 
the upper and lower orbital margins are unduly approxi- 
matea, giving the face a sinister look. That, we have seen, 
is also a character of the Crom^non nwe. The nose 
was apparently shapied much as it is in native Australians. 
These two Grimaldi skeletons then do show certain 
negroid features, and still, to my mind, a full analysis will 
prove that they are of the Cromagnon race, or of a people 
nearly allied to that race. 

In the proportion of his limbs, the n^ro shows ceruin 
peculiar features which distinguish him from modern 
European races. In the first place, his leg is long as 
compared with his thigh. In the Euro^n, the leg bone 
(tibia) is less than 80 p» cent, of the thigh bonp or 
femur ; in negroes, the tibia is over 80 per cent, usually 
between 81 and 8+ per cent. In Croiminon skeletons— 
from the PavUand cave in Wales, from Cromagnon itself, 
and from the Grimaldi caves—the tibia varies from 81 
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to 85 per cent, of the femoral length. In the two negroid 
Grimaldi skeletons the tibial proportions are 83*8 per cenL 
for the woman, 83*7 per cent, for the lad. They agree 
with the CromagDon race. The same result is obutned 
when we inquire into the proportion which the forearm 
bears to the upper arm. In modern £urop>eans, the 
radius of the lorearm is about 74 per cent, of the 
humeral or upper arm length; in modern negroes, 
the proportion of the radius is 79 per cent. The 
same proportion holds true of the Cromagnon race and 
of the so-called Grimaldi n^oids ; the radius of the lad 
is 79 per cent., that of the woman 85 per cent, of the 
length of the humerus. The stature of the n^oid 
woman is not low—1-595 m. (5 feet i| inches) ; the lad 
of sixteen measures 1-560 m. y feet 1^ inches). If he 
had lived, he might have added 6 or 8 inches to his 
stature. On the palate of the Cromagnon people there 
is usually a bony elevation—the urns falawius—often 
seen on the palate of primitive negroid races. The urns 
is present in the Grimaldi negroids. The woman and 
the lad share the ample brain capacity of the Cromagnon 
race. The capacity of the woman is estimated by Dr 
Verneau to have been 1375 c.c,, that of the boy 1580 cc 
—both above the modem average. Those Aurignacuns 
had large brains. 1 am of the opinion that it it a 
mistake to separate those two Grimaldi individuals, the 
mother and son, as types of a new race—a negroid race 
indigenous to Europe. To me these characters suggest 
that they arc only an aberrant Cromagnon form, perhaps 
primitive, but nevertheless true members of the Cro¬ 
magnon race. That race, in the proportion of its limte 
and in certain features of the face, does show negroid 
traits. If I had to seek for the prople which most nearly 
represent the Cromagnon blood in the modem world, 1 
would seek them amongst the tall races of the Punjaub 
of India. 

When one of the skulls of the Grimaldi negroids is 
fitted within the standard frame, which we have applied 
to Neolithic skulls, the fit is seen to be a good one (see 
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fig. 27). The maximum length of the woman's skull 
is 191 mm.> its width, 131 mm.; the height of the vault 
above the ear-holes, 11 j mm.; the proportion of width 
to length 68*5 per cent. Her head was long and narrow. 
The corresponoing measurements of the lad’s skull are : 
length, 192 mm.; width, 133 mm.*, height, 125 mm. 
The width of the skull represents 69*2 per cent, of the 
length. The chief point ot difference between the typical 
Cromagnon skulls and those of the two n^otds lies 
in the characters of the cranial vault. The flattening 
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of the vault seen in Cromagnon sp^imens is absent in 
the negroid skulls. The vaults are raised as in negro 
skulls. 

A discovery of a type of man differing somewhat from 
the Cromagnon form, but stUl a European of the Aurig- 
nadan period, needs only a brief description. In 1891, a 
canal was being made in BrQnn, the capital of Moravia, 
some sixty mites north of Vienna, when a human skull 
was found at a depth of 11J feet. In the same stratum, 
and near the skull, were found the objects of culture— 
perforated shells and an ivory ima^e—and the remains of 
the extinct animals which characterise the Aurignacian age. 
The same ancient culture which wc saw on the shores 
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of the Mediterranean extended to Wales and to Moravia. 
When the Brttnn skull—the lar^ of the two described 
bv Professor Makowskjr'—is placed in a standard frame 
(fig. 28) we are impressed its dimensions. The 
maximum length is 206 mm., its width, 144 mm.; the 
height of the vault above the ear-holes, 125 mm.; the 
width is 69 per cent, of the length; the capacity, 
estimated by the Lee-Pcarson formul^ a little over 
1600 C.C It is a man's skull, showing strong and 
rugged characters in the forehead and in the area 
for attachment to the neck. The BrOnn type is a 
variant of the Cromagnon*—the man was apparently a 



Pio. s8.—Tb« B( 1 lsn»kal 1 (Ko. tke USt ud fram tlioic. 

member of an allied race. On my visit to Jersey,' 1 was 
surprised to find in the museum of the Sociiti Jersiaise 
a skull which was a replica of the BrOnn example. All that 
is known of the Jersey specimen is that it was brought 
from South America. As is so often the case with the 
Aurignacian skulls, the Jersey skull is of a brownish- 
red colour, as if it fiad been embedded for a long rime 
in soil rich in iron. 

Another Aurignacian skull, that found by Dr Hauser 
at Combe Capdle in 1907, in the r^ion of the 
Dordogne, France, will be described at a later period, 
when we pass to the consideration of the Neanderthal 
race. In the meantime, we simply note that when !' 

• “Der deUiviaJe Meiucb id LM* von Brtinn,* Uitik. AtHknp. 
GtullscM. in Wien, iSm, voL xxil. p. yy 

* See Builtt. S«ci 4 u 1913, voL uxviil p. 510. 
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ve survey the people and the state of Europe in the 
latter third of the glacial pertod> we find it populated 
with tall men, evidently separat^ into distinct races, 
having long, narrow heads containing laige brains — 
brains which were capable of a>nceiving and appreciat¬ 
ing high works of art. It is clear that we mvc to 

f o much further backwards in time to find human 
eginnings. 


CHAPTER IV 


KNOI.ISHHSN OF THl LATER FAL^LITUIC PERIODS 

In this chapter we return to England to again take up 
the story of ancient man. Our object is to see what 
traces have been discovered of the various cultures 
revealed by the caves of France, and specially to ascertain 
what kinds of men lived in England bctorc the days 
of Neolithic man. The scene of our first inquiry is 
again in the south-east corner of England, in the county 
OT Kent, and within a few miles of the M^alithic 
monument at Coldrum described in the first cnaptcr. 
From Coldrum, we must follow the Medway north¬ 
wards as it leaves the Weald to enter the valley in 
the North Downs by which it reaches Rochester and 
Chatham and finally ends in the estuary of the Thames 
(fig. i). Within this valley, and on the western side of 
the Medway, is the busy little town of Hailing, robl^ 
somewhat of its andent picturesqueness by the invasion 
of cement works, which throw a pall of smoke, obscuring 
our view of the rising domes of the Downs. Opposite 
Hailing the Medway is banked ; at high tide the barges 
with their large brown sails seem to float some feet above 
the level of the wide stretch of marshland—half a mile 
wide—which separates Hailing from the river. Between 
Hailing and the marsh, however, is a natural tcrrace-- 
8 feet above the level of the marsh and i J feet (4*5 m.) 
above the xero level of the Ordnance Sutvct (Ordnance 
datum). The terrace follows the marrin of tlw mmhy 
floor of the valley as if it represented an ancient bank 
of the Medway, which it probably does. It was m this 
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natural terrace^ at a depth of 6 feet (r8 m.), that a 
human skeleton was found—the skeleton of the Halung 
man. The evidence, we shall sec, leads us to the 
conclusion that this man belongs to one of the later 
periods of Paleolithic culture. His horizon in time 
lies in that phase of the earth’s history which geologists 
term the Pleistocene epoch. 

The discovery of the skeleton came about in this way. 
In 1912, Hailing required a new drainage system, and in 
August of that year, the terrace of brick earth on the 
od« of the marsh was excavated to form a large sewage 
The working face of the trench was 11 feet in 
depth (3*4 m.), exposing nine strata, all laid down 
in running water, the various superimposed layers being 
clearly difierentiated. As the men worked, a slip 0! 
earth occurred from the side of ^c trench, exposing ^ts 
of a human skeleton embedded in the fifth stratum from 
the top, and lying 6 feet (1-8 m.) from beneath the 
surface of the terrace. As the fall of earth occurred a 
labourer caught the skull in his hands. The brain space 
was filled with a firm cast of fine loam or brick earth, 
similar to the deposit in which the skeleton lay. By a 
happy chance, part of the skeleton remained embedded 
in its place on the bank. It was also a fortunate cir¬ 
cumstance that the scientific study of early man finds a 
home in the valley of the Medway. The engineers in 
charge of the works were alive to the importance of the 
discovery, and called in Dr Spencer Edwards and Mr 
W. H. Cook, active members of the Medway Valley 
Scientific Research Society, of which Mr F. J. Bennett, 
F.G.S., was then president. They proceeded at once 
to investigate and Co record all the circumstances con¬ 
nected with the discovery. They examined the strata 
(fig. 29) overlying the skeleton, and found they were 
unbroken and undisturbed. No one could assert that 
the skeleton had been buried from the present surface 
of the terrace, for the demarcating lines between the strata 
were sharp and unbroken. Dr Edvrards observed, from 
the position of the bones which still remained in the 
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bank, that the body had been laid on its 1 
turn^ slightly so as to lie on the left arm. 
the ribs, which had fallen out in a mass 


earth, lay the lower jaw, showing that the head had 
been bent on the breast. The leg bone Uy near the 


ulder blade, showing that the lower limbs must [«ve 
n flexed on the trunk. The body must have been 
the flexed or contracted posture, for the extreme 
ts of the skeleton were less than 3 feet apart. 


_A »«c«k« of th€ Mntio U Hmllinb Aowli* Uio wuwi w im 
dipStho tteo«>d vrtt iS* iktktoo, ntoiU ih* bod of » batted 

in theirinvcsligation an extremely im- 
- made—K>ne w^ich reminds us of the 
1 in the open country 
In another part of the trench, a long black 
ixposed between the deposit in which the 
Z.M. l-/cr, and the overlying or fourth 
In the^black intermediate zone, remains 
abounded—charcoal, flints splintered by 
a “ chipped flints, worked implements, 
’it was clear, from this discovery, that 
represented bv the black zone 


As they proceeded 

portant aiscovery was made—one wm 
buried Paleolithic hearths discewered 
at Solutri. 
stratum was e: ^ 
skeleton lay, the fifth lay^ 
deposit (fig. 29). L. ' 

of ancient ncarths aboundt _ • . j 

heat—“ pot-boilers," chipped flints, worked 


:presented by the black 
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between the fourth and fifth strata. The strata over 
the black zone were unbroken ; the skeleton which lay 
in the fifth stratum was evidently the remains of a man 
who had lived on the old land sur&ce, had sat round 
the ancient hearths, and ultimately had been laid in a 
superficial grave before the upper four strata had been 
deposited. That was the only reasonable explanation of 
the facts. 

The question which then presented itself to Mr Cook ^ 
was : How old is that land surface ? He collected all 
the Bints and animal remains which were to be found on 
it and below it. The assemblage of implements represent, 
in the opinion of ei^rts—^ M. I’Abbi Breuil, Mr 
Reginald Smith, Mr Reid Moir—a “late cave period,” 
which ma^ mean one anywhere between the Aungnacian 
and Azilian cultures mentioned in the last chapter. 
Further discoveries point definitely to the age of the 
Hailing hearths as Aurignacian—the same age as Paviland 
and Cromagnon—and therefore lying well within the 
Pleistocene period. The Hailing man thus falls in a 
closing phase of the Ice age. 

It IS important, before inquiring into the physical 
appearance of the Halli^ man, to fix as nearly as possible 
his horizon in time. Ine flint implements which were 
found in and round the hearths, covering the land 
surface under which he was buried, suggest the Aurignacian 
period. The carvings in bone and in ivory, the necklaces 
of perforated shell and tooth, which cnaracterise this 
period were not found. If the date is such as has been 
suggested, then in those brick earths of the terrace we 
should find remains of extinct animals, such as the 
mammoth, the woolly rhinoceros, and reindeer. The 
remains actually found are those of ahorse, of a sheep 
or gwt, and of a rhinoceros. The radius of the rhinoceros 
is mineralised to a much greater degree than the other 
bones; it evidently has ocen derived from an older 
deposit. In the opinion of Dr A. Irving, the remains 

' Id his f«ological invssiintiODS Mr Cook had the help of an expert 
geokifttt, Mr ). A. BiilIbreol& 
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of the horse m«f represent a Pleistocene variety, but the 
parts discovered are not sufficient to make the identifica¬ 
tion certain. 

The corresponding terrace on the opposite or eastern 
side of the Medway valley, a countermrt of the Hsdling 
terrace, yields abundant remains of Pleistocene animah 
(fig* 30*)- opinion of Mr A. S._ Kennard, who 

must be regarded as one of our highest authorises 
on the age and nature of English valley deposits, 
the brick earths of the Hailing terrace do belong to the 
Pleistocene period. All the evidence, then, if not 
definitely proving, at least gives us a very high degree 
of assurance in regarding the Hailing man as of the 
Aurignacian age. 

In our survey of Neolithic man in England, the Tilbury 
skeleton represented the most remote in point of time. 
That skeleton lay 34 feet beneath the submerged marsh 
surface in the adjoining Thames valley.^ The Hailing 
man lay in a deposit of brick earth which rises 7 feet 
above the level of the marshy floor of the Medway. What 
were the changes which occurred in the ncightwuring 
valleys of the Medway and Thames between the time of 
the Tilbury and Hailing men ? In the first place, we 
must examine, as Mr W. H. Cook and Mr J. A. 
Bullbrook have done,* the nature and formation of the 
Hailing terrace. We have already seen that there arc at 
least nine distinct strata in the terrace. Each of thwe 
denotes a phase in the action of the Medway—its condition 
of flood, the nature of the dibris it was scouring off the 
face of the Weald and depositing on its bank at Hailing. 
It is also apparent that in order to have the strata dcoosited 
one above the other, cither the waters of the Medway 
came down in greater and greater volume, or, as is more 
likely to have been the case, the land was sinking at the 
time the terrace was being formed. There was then m 
operation a process of submergence, with filling up of the 
valley. The subsidence could not have been continuous, 
for under the fourth deposit from the top is the old land 
‘ S«e J«Hm. Rof. Amkro^ wt xliv, J«lr » 9 * 4 * 
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surface on which Paleolithic man made his hearths. 
Eventually that land surface became covered with 5 feet 
of deposit, and then the formation of the terrace ceased. 
We know why the formation ceased. Under the valley 
of the Medwav, recalling the condition seen in the adjoin¬ 
ing valley of tne Thames, is the old buried channel of the 
river. Its bottom lies about 60 feet below the level of 
the Hailing terrace. We have seen that it was about 
the commeiicement of the Neolithic period that the land 
reached its highest point of elevation ; it was then that 
the Medway occupied its buried channel. It is apparent, 
then, that the formation of the Hailing terrace must 
have ceased when the process of elevation set in—the 
process which culminateo in the Medway carving out the 
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the Hailing and (he Tilbury men. After the Hailing 
man was Buried, the terrace went on forming; then 
ensued a period of elevation, during which the Medway 
deepened its valley by 50 feet or more. Then the sut^ 
mergence b^an ; at an early phase of the submergence, 
Tilbury man appeared. It seems to me that a period 
of at least twelve thousand or fifteen thousand years 
must be allowed for the Halling-Tilbury interval.- Our 
inquiries into the cave formations showed us that the depth 
of the deposits formed during the later Palseolithic periods 
may amount to as much as 60 feet; we saw, too, the suc¬ 
cession of various forms of cultures, the extinction of many 
animal species, and a great change in climate. But we 
had no opportunity of forming an estimate of time by such 



PlO. tOA.—A btCtr aAid OMre AcenrU* teclioa acrcM the T«ll«y ot Um Medwav 
u Halibc br Mr W. H. Cook. 

means as we find at Hailing—the work done by rivers, the 
deepening and the filling up of valleys. 1 do not see, 
when we take all these considerations into account, that 
we can allow less than twenty-five thousand years as the 
age of the Hailing skeleton. 

We now turn to ascertain what kind of man lived so 
long ago in the Medway valley. We have seen what 
the Aurignacian men of the Continent were like—the tall, 
lank, rather negroid Cromagnon people, the robust, large-^ 
headed BrOnn type, and the river-bed type of Engis. At 
Hailing, we again meet with the river-bM type of skull, 
in fig< 31, this skull is placed within a standard frame, 
designed to fit the average-sized head of to-day. It is 
seen to fit the Hailing skull very closely. The length of 
the skull is 187 mm.—3 mm. short or the conventional 
standard ; the width is 142 mm., being 75 per cent, of 
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the length ; the height of the vault above the ear-holes is 
124 mm.—nearly 9 mm. above the mean amount for 
males.^ The site of brain was, as is so often the case in 
Paltcolithic races, above the modern average—the cranial 
capacity in this case being 1500 c.c. The measurements 
cannot be r^rded as exact, for, although the cavity of 
the skull was filled with a solid cast of bnck earth, yet all 
the bones were much broken, and, in the replacement of 
fragments, some degree of error may have crept into the 
reconstruction. There is not a single feature or the skull 



Fro. Jt.— The HaBing *ku11 viewed frea the tide ud troin ebore. 


which one can say is primitive or ape-like. The forehead 
is well formed, of average size, with supra-orbital ridges 
moderately developed. The areas for the muscles of 
mastication are not larger than in modern skulls. The 
bones which enclose the brain cavity, often 8 or 10 mm. 
thick in ancient skulls, are in the vault of this specimen, 
only 4 to 5 mm. thick—in reality thin bones. The 
mastoid processes and other areas of the skull to which 
the muscles of the neck are attached do not dififer in any 
point from those seen in modern races. Indeed, were it 
not for the evidence of the strata in which the skeleton lay 

* For full account of tkeieton, see Joum. R 4 ^. Anihvp. Imstit., voL 
xliv., July 1914. 
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and the hearths which were superimposed, and pardcuJarly 
the conditions of the bones themselves, one would not 
have suspected chat this was the skull of a man who 
lived manv thousands of years aro. The bones when 
originally found were soft; when dned they became hard, 
porcellanous, and brown in colour. Now—a year later— 
they have become of a light, stone-grey colour, with 
absolutely no animal matter left in them. When placed 
in a solution of hydrochloric add, they crumble into a 
fine, My sediment. 

Of the face, no clear picture can be drawn. All the 
bones between the lower jaw below, and the forehead 
above, had been dissolved away in the brick earth. The 
dimensions of the lower jaw suggest a face of moderate 
length, contracted at its lower part, especially at the 
jowls or angles of the mandible, m front of and below 
the ears. The chin is moderately developed, narrow 
and peaked in shape; the height of the mandible at 
the symphysis is 30 mm., its thickness, 14 mm.»both 
moderate dimensions. The width between the angles of 
the jaw was 96 mm.; the bicondylar width, no mm.— 
measurements which the expert anatomist will recognise 
as moderate for even modern men. The z^^macic or 
cheek arches were broken, but the total width of the 
face could not have appreciably exceeded the modern 
average. 

The characters of the skuU and skeleton leave no 
doubt as to the sex : the skeleton was that of a man, and 
from the condition of the sutures between the bones of 
the skull—all of which were open—a man not over forty 
years of age, probably considerably under. For a man 
of this age the teeth were in a surprisingly bad condition. 
They were deeply worn ; the enamel h^ disappeared by 
wear from the chewing surhices of the crowns, exposing 
the dentine, and, in some cases, the pulp cavities. CR 
the six mdar teeth of the lower jaw, five had been lost 
from disease—not from caries, but from abscesses or 
gumboils forming at their roots. One of the premolar 
teeth had also perished before death ; the incisors, canine, 
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and premolars, some of which had fallen out after death, 
were much worn. The food of the Hailing man was 
rough in nature, and he had suffered severely from dental 
disease. It was possible to estimate the size of his palate. 
It was rather shorter and wider than is common in 
modem Englishmen. An unexpected feature of a primi¬ 
tive jaw is the position of the third molar or wisdom 
tooth. It springs, as may be seen from fig. 31, not from 
the body of the jaw, but from the root of the ascending 
branch of the mandible, indicating that there was in- 
suflficient growth in the jaw to provide accommodation 
for the last tooth to come into its proper position. As 
regards the dimensions of the teeth, such of them as have 
been preserved, there is no point in size or form which 
diflferentiates them from the teeth of modern British 
people. The criticism may be made that such a skull 
IS of no intrinsic interest because it shows no new 
or primitive feature. On the contrary, the discovery 
is of the greatest interest; it shows how steadfastly 
human characters arc transmitted from generation to 
generation. If we accept the degree of antiquity I 
have presumed—twenty-five thousand years—ana aUow 
forty generations to each thousand years, then wc see 
that racial characters can be transmitted for a thousand 
generations, and still retain their essential features almost 
unchanged. 

Mention has been made already of the broken condition 
of the bones of the skull. The bones of the skeleton, in 
spite of the greatest care, could not be reconstructed with 
absolute accuracy. The shafts of the long bones, which 
are always dense and compact in structure, were preserved, 
but the spongy texture at their extremities had become 
reduced to dust The thigh bones were frirly complete. 
Their total length was ^proximately 435 mm. Appling 
the formula used by Professor Pearson for calculating 
the stature of the individual from the length of the thigh 
bone, we estimate the height of the Hailing man at 
1630 mm. (j feet 4 inches)—somewhat under medium 
height His collar bones were also short, 130 mm., but 



PAUEOLITHIC ENGLISHMEN 


8i 


stout, indicating a man with a narrow, round chest. The 
ribs were broad and strong. Clearly the Hailing man 
is not of the tall, Cromagnon breed. His low stature 
agrees with that of the Neolithic river-bed people. Yet 
he differs markedly from them in certain features. In 
Neolithic skeletons, the upper extremity of the thigh bone 
usually shows a marked degree of flattening from front 
to back. In the Hailing thigh bone, as is the case in 
many Continental skeletons of a Paleolithic date, this 
feature is absent.^ The thigh bone in this respect is also 
like that of modern man. The head of the thigh bone 
of the Hailing man is very massivo~52 mm. in diameter, 
an excestive amount when one considers the shortness 
of the bone. His tibia docs not show the compression 
or flattening from side to side which appears in races of 
Neolithic and later times. In this resp^ also, the tibia 
approaches more nearly to that of modern man. We 
have seen, too, that in the proportion of the limbs the 
Cromagnon type resembled negro races, the tibia being 
very long when contrasted with the femur, and the radius 
long when compared with the humerus. Unfortunately, 
the extremities of nearly all the long bones are deficient 
in the Hailing skeleton, precluding an exact estimate of 
their lengths, but one can be certain that these negroid 
features were not present^at least not in the marked 
negroid degree found in the Cromagnon race of the 
Auriguacian period. 

One very anomalous and puzxling feature was found 
in the vault of the skull (see fig. jt). The coronal 
suture which crosses the vault between the frontal and 
parietal bones bends towards the forehead as it approaches 
the middle line of the vault. So anomalous is the con¬ 
dition that it seemed most likely to be due to an error 
in reconstruction. A full investigation excluded such 
an explanation. In one of the Nc^thic skulls found at 
Coldrum, a large Wormian bone was interpolated in 
the same part of the vault (sec fig. 4, p. 10). In 

' Deuite of (Dcasuiuneou will be found bi tbe /owr*. AnlMnp- 
Imstit-t vol- xliy., July 1914 
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ancient hearths remains of men who were living in 
Eng^d during the later phases of the glacial age. 
Within a year of his first discovery, Mr Keid Moir 
found another PalKolithic floor—in ^e excavations for 
the foundations of a house in one of the streets of 
Ipswich. The flints were of a later period than the 
Aurignacian, namely, the Magdalenian. 




CHAPTER V 


rURTHIR EXAMPLES OF LATER PALEOLITHIC MEN 
IN ENGLAND 

In our pursuit of Englishmen of the later PaI«olithic 
phases of culture, we now pass to the very 
England—to the eastern strip of the county of Derby 
which is crossed by the direct railway route from 
Mansfield, in the neighbouring county of Notts, to 
Sheffield, in the adjoining county of York to the north. 
Limestone crags crop up in the eastern part of 
shire and streams pass eastwards to join the Trent. The 
eye of the passenger, as he journeys to Sheffield through 
this part of Derbyshire, is certain to catch the picturesque 
outlines of the CresswcU Crags, famous for their caves. 
Between 1873 and 1875, the Rev. J. Magens Mello* and 
Professor Boyd Dawkins explored the strato of those 
caves, and found, not only the remains of the various 
extinct animals which characterise the later Paleolithic 
periods, but also—the first ever discovered in England— 
one of those remarkable engravings on bone which give 
the cultures of the Continental caves a high place in the 
estimation of artists. The carving found represents 
the head of a horse worked in the style of uie cave 
men—probably of Magdalenian date. They abo found 
flints worked in the same manner as the implements at 
Soltttri. The discoveries at CresswcU Crags showed that 
the cultures of the late cave periods existed in England 
as well as France. The cave which is to give us -the 

» Q/utrl.Joum. Ctcl S*e., wiJf. «wcL p 679, xjorii. p. 94®. ***>'»■ ^ S79i 
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evidence of which we are in search—the kind of man 
who lived in England during the Aurignadan period— 
is near a station short of the Crcsswell Crags, three miles 
to the south of them, the station of Langwith. A little 
way to the east of the station lies the church and rectory 
of Z^ngwith Bassett. Behind the clump of trees which 
surrounds the church and rectory runs a brook, the 
Poulter, flowing eastwards along a narrow valley. The 
rector, the Rev. E. H. Mullins, is an accomplished 
geologisL He had lived many vears in the parish 
^fore he discovered that in the little valley, just behind 
the rectory, lay a buried cave rich in records of Paleolithic 
date. The discovery came about in this way. In the 
autumn of 1903 his son, Mr A. F. Mullins, then a 
Cambridge underaraduate, along with two college friends, 
was seeking a subterranean passage which tradition said 
existed between the valley and the church. They began 
to explore an old fox’s earth which was hid amongst 
nettles and weeds on the side of the valley, just under 
a projecting outcrop of limestone rock and a little 
distance above the northern side of the stream—the 
Poulter. Forcing their way in on hands and knees, 
they discovered that the space widened and led, by 
spaces they could just squeeze their bodies through, to 
other passages and expansions. It was then tlut it 
dawnea on Mr Mullins that they had discovered a buried 
or fllled'Up cave which might ^ield similar treasures to 
those revealed by the neighbouring caves in the Cresswell 
Crvs years before. 

The household of the rectory began a systematic 
and laborious exploration of the cave—extending over 
a number of years from 1903 onwards. The net result 
of their labours,* 1 have represented diagrammatical^ in 
fig. j2. It will be seen that the cave had become mied 
almost to the roof, the deposit on the floor amounting 
in depth to about li feet (3’6 m.). When the entrance 
and the first or central chamber (about 13 feet in dia- 

> S«e account by Mr Mullins, Z>trfyfAirt Artka»hgiuUOftdNatural 
HhUry Saeia^t/aurual, 1913, p. 1. 
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meter) were cleared, the original floor of the cave was 
found to be about 8 feet above the stream which flows 
past the entrance—the level of the stream at this point 
oeing 300 feet above Ordnance datum. In the deposit 
which filled the cave, Mr Mullins recognised three 
horizons, the upper horizon fading into the middle, and 
the middle into the lower zone. The upper horizon, 
about 3 feet in depth, made up of loam similar to that 
forming the surface soil of neighbouring flelds, yielded 
remains of modern small animals. The middle horizon, 
varying from 5 to 6 feet in depth, made up of the same 
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PlO. 31.—A diagnnwiatie taolioA to (how iIm boriwM Mr MhUIm 
Neogniwd In IIm cave earth at Langwilti. 


material as the upper horizon, was studded with blocks 
and chips of limestone, often partially cemented together. 
No layer of stalagmite was seen either above or below 
the middle horizon. The middle stratum yielded abun¬ 
dant remains of extinct animals, such as characterise the 
later phases of Paheolithic culture. In this stratum, 
near the entrance, at a depth of 2 feet, was found the 
radius of a woolly rhinoceros; in the same stratum of 
the central chambier, the humerus of a cave-bear which 
had been gnawed by a cave-hyena. The lower or bottom 
stratum, made up of a sandy loam and varying in thickness 
from 2 to 3 feet, yielded\abundant evidence of man’s 
occupation. As will be seen from lig. 32, the bottom 
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layer of the central chamber extended through the 
entrance towards the present bank of the stream. The 
remuns of ancient hearths and floors occurred at all 
levels of the bottom stratum, in the central chamber, at 
the entrance, and on the old terrace in front of the 
entrance. C^cined stones, “pot-boilers,” and numerous 
worked flints and a bone pin occurred at this horizon. 
So did the remains of extinct animals—the woolly 
rhinoceros, the cave-bear, brown bear, the reindeer, the 
urus (Boiprimgeniiu)t the lemming, the Arctic hare, and 
many other members of a fauna indicating a colder 
climate than the present. Mr Mullins had the advantage 
of expert advice from Mr E. T. Newton, Mr A. C. 
Hinton, and Mr A. S. Kennard in identifying the fauna 
yielded by the I^angwith cavo—a fauna represented by 
sixty different species. As to the flint impjements there 
can be no doubt; they represent the culture of the 
Aurignacian, and probably also of the Magdalenian 
period. The remains of the extinct animals found with 
the flints and hearths in the bottom stratum are those 
which usually occur in cave deposits of the Aurignacian 
culture. There can, therefore, be no hesitation in re¬ 
ading all that lav in the deepest stratum of the 
Langwith cave as belonging, not to our modern period, 
but to the Pleistocene epoch. 

The following account of the discovery of the remains 
of the man himself, in the deepest stratum, is given in 
Mr Mullins' own words ’ 

“ On the left-hand side of the entrance and 9 or 
10 feet down, quite close to the floor, and also on 
the side wall of the cave, under what seemed to be 
a natural arch, formed by a fall of the roof in an 
early age (but there is no sign of any such fall in 
the present roo 0 > we found the Langwith skull. 
There were no signs of other bones along with it, 
but it was clear that the skull could not have been 
interred in any historic time by man’s agency. . . . 

> Letter to the Author, October I3th, 1909. 
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How did the rock arch after the skull was 
there ? How did 9 to 10 feet of stone blocks, 
chips, Pleistocene bones, sand, clay, etc., completely 
fill up the space near this skull ? 

From what we have seen at Solutri, in the caves of 
Mentone and £nms, at Hailing and at Paviland, we arc 
not surprised to find a skull buried beneath or near the 
hearths of Aurignadan man. We also see the most 
likely explanarion of the arch of stones over the skull; 
it apf^ars to represent part of the grave. At Paviland 
and in the Grimaldi caves, Aurignadan man protected 
the head of the dead by an arrangement of stones. But 
where is the rest of the skeleton ? Only the brain case 
of the skull remains—the face, the teeth, and the jaws are 
TOnc. Parts of the backbone were found—two vertebra: 
trom the dorsal region ; some joints of the fingers were 
recovered In the neighbourhood, but not a trace of the 
long bones of the limbs.. We have seen, however, that 
at certain periods hyenas fre^^uented the cave, and their 
presence may explain the disturbed and dismembered 
skeleton. A fragment of the skull of a young child was 
also obtained in the bottom stratum. 

For three reasons, I failed at first to recognise the im¬ 
portance of the discovery Mr Mullins had made. The 
skull he put into my hands gave us, for the first time, 
positive evidence as to the kind of man living in England 
during the period of Aurignadan culture. My reasons 
or jvejudices fell under three heads. The skull was a 
duplicate of the spedmen found in the old deposits of 
the Trent at Muskam-^nly thirty miles to the east of 
Langwith. The Trent skull is the standard example of 
the river-bed tyro. I then shared the prevalent wlief 
that the river-hed type of skull was characteristic of the 
Neolithic period, and that when we passed into that in¬ 
definite hinterland of time, known as the Pleistocene and 
characterised by Palssolithic forms of cidture, we should 
certainly find a very different type of man. Many 
animals of that time had become extinct; it was probable 
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that Palaeolithic racca of men shared their bte. Hence I 
kept searching for evidence which would justify me in 
assigning the Ijinwith skull to the Neolithic period. In 
the second place, 1 failed to perceive how completely Mr 
Mullins had proved that the skull was contemporaneous 
mth the deepest horizon and that the culture of that 
horizon was truly Palasolithic. My third prejudice 
related to the condition of the skull; it was brown in 
colour, dense and heavy, but so fresh in its composition 
that I could not think it to be really ancient. The 
following note (February 27th, i9iiHrom Mr Mullins 
will explain how my doubts on this head were removed. • 
I made a careful examination, and also records of the 
skull, and returned it to the discoverer, expressing my 
doubts as to its antiquity. Mr Mullins sent the skuU 
back to me accompanied by bones of the bison, cave-bear, 
woolly rhinoceros, reindeer, and a bone awl, with the 
accompanying information : “ These are sent for Dr 
Keith to note their state of preservation. They all come 
from the same side of the cave and the same horizon, 
except the'bone awl, which 1 believe came from the north¬ 
west passage of the cave—upper horizon." 

I had, therefore, to abandon the belief that people 
with heads of the river-bed type did not transcend the 
Neolithic period. Langwith cave revealed the fact that 
this type goes far back into Paltcolithic times. The fype 
is infinitely older than we had originally supposed. The 
discovery nude by Dr Schmerling revealed this river-bed 

S rpe in a cave of Aurignadan £ite in Belgium. The 
iscovery at Hailing was not made until 1912. At Pavi- 
land, the skull of the Aurignacian skeleton was not found. 
Here, then, we have the most positive evidence of the ' 
persistence of certain human types. The river-bed form 
of skull still abounds in Europe—particularly in England; < 
we find it also in the Pleistocene epoch, twenty-five 1 
thousand years ago or more. 

The characters of the skull do not require minute de¬ 
scription. In 6g. 33, the skull is set in the conventional 
frame of lines and viewed from the side and the front. 
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In 6g. 34, it is represented from above and compared 
with the Trent (Neolithic) skull. The brain capacity is 


TRENT 


Kio. 34 —Th* ap|>e( upeet of Ike LumIUi ik«ll coblnaM with the 

$kM ot K^fl ihfcg dftiit, 

1250 c.c.--about 230 c.c. under the modern average. 
In this respect it differs from most skulls of the Pal*oli^ic 
period, which arc commonly above the modern standard. 
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But, if small, the skull shows no feature which we can 
call low or primitive, except that, as is so often the case in 
the skulls of Australian natives, the brain chamber gives 
one the impression of being imperfccdjr filled—the sides 
are flat and the vault rises almost to a keel. Neverthe¬ 
less, it is a strongly modelled skull, of a man aged 
between forty and flfty years—so we infer from the 
partly closed condition of the sutures between the several 
bones of the vault. Very probably the man was of small 
stature and of slight make, as is usual^ the case in 
races with the river-bed type of skull. The maximum 
length of the skull is 192 mm., 180 mm. of that 
measurement being due to length of brain, the rest to 
thickness of bone in the frontal and occipital walls. 
The maximum width, just above and behind the car- 
holes, is 135 mm., the width being 70 per cent of the 
length—a narrow skull. The height of the vault above 
the ear-holes, 113 mm.—a small amount, especially when 
one remembers the bone along the vault is much thicker 
(9 mm.) than in most modern skulls (5-6 mm.). 
Another measurement indicaling the total height of the 
skull (basi-bregmatic) is 127 mm.—also a low amount. 
The distance between the orbits—at the root of the nose 
—is, as in modern British skulls, 24 mm. The eye¬ 
brow ridges are pronounced, the frontal air sinuses 
large. The diflerence between the minimum width of 
the forehead (95 mm.) and the maximum width (no 
mm.), which is measured between the extremities of the 
supra-orbital ridges, is considerable (15 mm.V certainly a 
primitive character. The temporal mu^es of mastication 
are rather larger than usual. At least the lines which 
mark the upper limit of the attachment of those muscles 
are placed, as is often the case in small modern skulls, 
unusually far above the zygomatic or cheek arches. In 
the Langwith skull these lines are situated 100 mm. 
above the zygomatic arches, and only 48 mm. from the 
middle line along the roof of the skull. As is usual in 
this type of skull, the occiput projects backwards as a 
boss or cap. The area diffisrenoated for the attachment 
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of the neck is of moderate dimensions, and the width of 
the neck behind the ears, the bimastoid width, is 120 
mm. The width of the ^e (bizygomatic diameter) was 
about 130 mm. It is a small-headed man wc have to 
picture in the tangwith cave, but one not showing any 
markedly low or primitive character. 

To continue our survey of the remains of late 
Palaeolithic man in England, we now move from .the 
centre to the south-west of England — to that part 
of the county of Somerset which bounds the eastern 
shore of the Bristol Channel. Here a range of limestone 
hills—the Mendips—run from east to west. Along 
their southern base flows the Axe, making a westwara 
course through a marshv, flat strip of country. Near 
the cathedral town of Wells, only sixteen miles distant 
from the Bristol Channel, the Axe issues from a cave in a 
southern cliff of the Mendips. Gosc by is the famous 
hyena cave—Wookey Hole—first explored by Professor 
Boyd Dawkins in 1859, the year before Lartet examined 
the cave at Aurignac. In that year, and in the following, 
he diKovered in the buried floor of the cave the hearths, 
the flints, the bone implements, and the extinct animals 
which Lartet found in the cave at Aurignac—only more 
abundantly; he found no human remains. Professor 
Bwd Dawkins arrived at the same conclusion,as Lartet 
did, namely, that man must have existed as a con¬ 
temporary of the extinct Pleistocene animals. The 
veteran pioneer of “Cave Hunting”^ has lived to sec a 
revolution in our attitude towards 3 »e question of man’s 
antiquity. A passage he wrote in i860 will show that 
the truth he contended for then is now admitted by all. 

“ It is certain that man was contemporary in the district 
with the hyena and the animals on which it preyed, and 
the fact that the ancient implements were found only 6n 
one spot implies that they were deposited by the hand of 
man. To suppose that a savage would take the trouble 
to excavate a trench 24 feet long with miserable 
implements and consequently with great labour, and, 

* Caw Muniing, Macmillan & Co., 1874 
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having excavated it, again to fill it up to the very roof, 
is little less than absurd.” With every word of which, 1 
am sure, the reader will agree. Nor will he more easily 
believe that Neolithic man would take the labour to cut 
through the thick stalagmitic floors of such caves to 
bury l)is dead in a stratum with extinct animals and 
Palteolithic flints, and take pains to cover up the date of 
his deed in order to deceive his cave'-hunting descendants. 

No human remains were found at Wookey Hole. To 
reach the cave which disclosed the remuns of Paleolithic 
man himself, we have to follow the Axe along the 
southern foot of the Mendips until it guides us to 
the village of Cheddar, halfvhiy between Wells and the 
coast. The caves at Cheddar have been famous for a 
long time, and, with the museum attached to them, form 
a popular resort for summer visitors. The proprietor, 
Mr K. C. Gough, began the excavation of a “ new ” cave 
in 1892. In the debris at the entrance were found, as at 
Wookey Hole, traces of all the cultures which succeeded 
the Neolithic period. The floor of the cave had the 
usual structure—a superfidal stratum of recent deposit 
a to 4 feet thick. Then followed a layer of stalagmite, 
5 to 12 inches (to to 15 cm.) thick. Benea% the 
stalagmite lay a stratum of red cave earth, 6 to 8 feet in 
depth, containing abundant remains of extinct Pleistocene 
anim^. There were also found the hearths, the flint and 
bone work of, not the Aurignacian, but—as Mr H. N. 
Davies was the first to recognise—a later Palseolithic 
period, the Magdalenian, the culture found in its re¬ 
presentative form in the station of I.a Madeleine in the 
ravine of the lower Vizire, France. 

In December 1903, Mr Gough, to secure better 
drainage for the central chamber of the cave, b^n to 
open up a side recess or fissure. It was filled with the 
usual red cave earth and capped by a layer of stalagmite. 
Under the stalagmite, and embedded in the cave earth 
to a depth of if feet (*450 m.), he exposed a human 
skeleton, Ijdng back down, and the thighs pardv drawn 
upwards, as i! it had been placed in the p^ially con- 



94 


THE ANTIQUITY OF MAN 


tractcd posture. The skeleton was seen and examined 
\>Y Mr H. N. Davies, and all the feicts relating to the 
discovery were collected and placed on record by him.* 
Lately, these remuns have been more fully examined by 
Professor Parsons.* In all its characters, the skiill falls 
into the river-bed group. Its length is 196 mm.; its 
width, 138 mm., is 70*4 percent, of ^e length ; the height 
of the vault above the car-holes, 115 mm. The brain 
opacity is estimated to be approximately 1450 c.c. It 
is thus 200 C.C. larger than the Langwith skull, and 
resembles that specimen in many of its features. The 
vault in both is 9 mm. thick- The face, however, is 
preserved in the Cheddar specimen, but it shows no 
exceptional feature. The thigh bone is 435 mm. long, 
from which we infer that the Cheddar man was of low 
stature—^ibout 1620 mm. (5 feet 4 inches^. The 1 ^ 
bone ^tibia) shows the side-to-side flattening seen in 
Neolitr lie races—less commonly in races of Paleolithic 
date. Thus we see, so far as the evidence will take us 
at present, that a people with the river-bed type of head 
inhabited Englana from the Aurignacian period onwards. 

In our search for the remains of cave man in England 
we pass from Somerset to the shores of Torbay, situated 
on the south coast of the neighbouring county of Devon. 
The bav, one of the most beautiml in England, is 
bounded by two headlands or horns, about five miles 
apart. Amongst the green, terraced, limestone hills of 
the northern headland is situated Torquay, with Kent’s 
Cavern hid in a valley in the suburbs of the town; on 
the southern headland is the busy fishing town of Brixham. 
In 1858, Mr Philp of that town was preparing to build on 
the limestone hill above the harbour, when nis workmen 
opened an unknown natural subterranean passage or 
cavern—some 600 feet in length—from then onwards 


! W-N. DsriM, Quart. Ctolcg. Sac., 1904. voL lx. p. 

,, ^ StvmlttmtM Imtcntai. McA QoMgnst, 1914, 1 ., Pari 

rndtaaonQ, G. Sdis^xn snd P. G. PArsont cootributed a 
»per m ^ Cbe<i(Sv man and his civilitaiWD which appeared in the 
YJmmal ^ tk* Royai Antkrapatagical JnttituU. 1914, voi: xlir. p. *41 
rhe roeasuremenu given in the text are those by Professor Parsons. 
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chambers, and subterranean corridors. The task was 
one b^ond its means. In 1864, Pengellv induced 
the British Association to take up the work. From 
1864 to 1880 nearly j^aooo was spent on the work, 
and although co,ooo fossil specimens were excavated, 
cleaned, identified and labelled, the Herculean task of 
exploring Kent’s Cavern is little more than begun.* 
The upper strata of the floor arc the same as at 
Brixham — a surfiice earth containing traces of all 
cultures from Neolithic down to the present.* l^low 
the superficial dAbris came : (i) the upper stalagmite, 
in some places 3 feet thick; then (a) the red cave 
earth, 3 to 5 feet thick, with bones of extinct animals 
and Pdeolithic implements. Beneath the cave earth 
began a second ana older scries of deposits, commenc¬ 
ing with (3) the lower stratum of stalagmite, covering 
(4) * great depth of breccia, composed of chips of 
sandstone and slate firmly cement^ together. The 
lower or older deposits contain evidences of early 
human cultures which do not concern us at present. 
The upper strata, however, have a direct interest 
for us because they belong to the time of the later 
phases of Paleolithic culture. In the upper stalag¬ 
mite, and in the upper layer of cave earth, just un^r 
the stalagmite, were found tmplements in bone and stone 
worked in the last Paleolithic phase—the Magdalenian 
—the same culture as characterised the cave atCheddar. 
In 1867, Mr Pengelly found the rmht half of a 
human palate, with four teeth still in pkee, at a depth 
of ao inches (-500 m.) in the upper stalagmite. The 
palate lay unnoticed in its museum case at Torquay 
until 19x1, when my friend, Dr W. L. H. Duckworth, 


»*enjeDy, F.R.S., by hi. daugbwr. Mn 

Forbes Jiuuu), London, 1897. 

* I em much ind^ to Ute Mr Arthur R. Hoot and other members 
of die Torqimy Nai^ Society for infonnaiion regarding the 

explmiwnof Kent's CoTCia, and for opportunities of seeing the collections 
« tbewmiaeum. Sm Mr Huafs papers on Kent's Carere id 

tpoa voL k. p. 114 ; Proc. tf Gt^UgittP Atsoc^ 1990, roL xvi 
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rescued it from oblivion.* In fig. 36,1 give a drawing 
of this specimen—the right half of a palate. Side ^ side 
! have set the left half of a palate from a famous ^nch 
skull of Aurignacian date, that found at Combe Capelle.' 
In shape and size, these two halves are very similar. 
The teeth, too, agree in dimension, shape, and character. 
In the adjoining drawing in fig. 36, 1 have represented 
the left half of the palate of a mt^ern English skull, 
and the right half of the palate of a member of an extinct 
primitive race—the Tasmanian. The area of a well- 



AnCA astonwn- XaOOmm MMotw. SSSO mi*' 

Fio. 36.—A. Right Mt of pakt* fnm Kcnl'iCk'Wfa. 

tl. „ „ CMb* Capelle. 

C. R^t K „ Tumuiko. 

Dl L«R „ ,t laudera EnglithMn. 

developed palate of a modern Englishman is about 
z8oo mm., the area being the space bounded by the 
outer margins of the crowns of the teeth. The hinder 
border of the area is demarcated by a line joining the 
posterior margin of the last or third molar teeth (see 
p. 150). The particular Tasmanian palate represented 
in fig. ^ has an area of 3680 mm., tzoo mm. more than 
in the English palate. In the case of the two palates of 
Palaeolithic man represented in fig. 36, the palatal area 

* See /MtrftcJ 5^ ttk* Natural Hittery Sottity, See 

tlao Brit. Atm. Rtportty Dundee, 1913. 

* See p. loS. 
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is only about lOO mm. above the average modern English¬ 
man. The palate and teeth from Kent’s Cavern do show 
a d^ree of robust development which is uncommon in 
modern mouths, but there is no character present which 
sunests that a strange or unknown race is represented. 

The back-front diameters of the teeth are also given 
on the drawings. Measured along the line of the arch 
of the teeth, the three molars of the Kent’s Cavern palate 
have a combined length of 30*5 mm., which, although 
above the average or our modern molars, is yet rather 
below that of primitive native races such as Australians 
or Africans (see dimensions on fig. 36). The cusps are 
worn oflF the chewing surfaces of ^e first and second 
teeth; they had each four cusps—the full number—but the 
fourth cusp is absent from the last molar. The roots of 
the teeth are loi^ and well separated, and, in my opinion 
—but here I differ somewhat trom Dr Duckworth—show 
no trace of those features which characterise that peculiar 
and ancient Paleolithic race—Neanderthal man.' Mr 
George Jackson has shown me similar teeth and palates 
from caves opened near Plymouth. Thus, at Kent’s 
Cavern, we have evidence of a closing phase of the 
Paleolithic culture, and just enough of one of the men 
of the time to show that he was not different from those 
found in other English caves. 

To complete our survey of late Palaeolithic man in 
Britain, we must continue our tour by passing eastwards 
along the south coast of England to tfie summit of the 
South Downs in the county of Sussex. The remarkable 
earthworks or camps on the top of the Downs at Cissbury, 
near Worthing, bdong to the Neolithic period ; but the 
circular pts and depressions, about fifty in number, which 
occupy the same site, have yielded a peculiar culture, at 
first supposed to belong to an early part of the Neolithic 
period. In 1868, General Pitt Rivers began an investiga¬ 
tion of those pits ; the result of his explorations, and of 
othtfs of a later ^te, was to show that the pits were in 
reality the filled-in mouths of vertical shafts which went 

' See p. 147. 
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down 30 to 40 feet ia the chalk. The significance of 
these shafts or mines was also clear; they were sunk to 
obtain the kind of flint most suitable for working into 
implements. They were flint mines. The veins of 
suitable flints were followed by driving horizontal 
pUeries from the vertical shaft. The miners left tools 
behind them—now preserved in the fillcd<up mines. It 
has been customary to regard the culture of the Cissbury 
miners as representative of the dawn of the Neolithic 
civilisation. Recently, Mr Reginald Smith, of the British 
Museum, has again examined the Cissbury culture, and 
the objects of the same period obtained from Grimes 
Gravn, near Brandon, in Norfolk, and, in the light of 
what is now known of the cave men of the Aurignacian 
period, has come to the conclusion that the Cissbury 
miners were not a Neolithic, but a Palaeolithic people. 
The evidence ‘ he has produced is such that most students 
will now agree with Mr Smith that the flint implements 
probably belong to the period of the Aurignacian culture 
—the period of Cromagnon, of Grimaldi, and of Hailing. 
Remains of the reindeer, of the mammoth, and of the 
rhinoceros occur in the caves of that period of culture ; 
not a trace of them has been found at Cissbury. The 
ancient ox or urus (Bti primigeHuu), however, occurs. 
Wc scarcely exp^t the fauna of the period to be fully 
represented in mines. In Belgium, similar ancient flint 
mines occur. The Belgian miner—as may be seen 
in the Royal Natural History Museum of Brussels— 
was a short-headed or brachycephalic man, q^uitc different 
from all Aurignacian races; his civilisation was not 
Aurignacian, but that of the Neolithic period. The 
miners at Cissbury^ on the other hand, had heads of the 
river-bed ^pe. In the buried shafts at Cissbury, the 
skeletons of two individuals were found and described by 
Professor RoUeston. One is the skeleton of a man 
under 5 feet (fjoo m.) in height, and showing a^ 
left-sided palsy, contracted in boyhood.* The length of 

‘ See ArtAitgltfia, 1913, eer. 1, voL xiii p. 109. 

* See RoIlestoa,/m(m AiuAref. JmtU^ 1878, vo). niL p. 377. 
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the skull is 184 mm., width 132, the width index being 
71. He had a bnun capacity of 1350 c.c.—about the 
same as the Cheddar man—and was buried in the con¬ 
tracted posture with his grave protected by blocks of 
chalk. The other skeleton * was that of a woman with a 
veiv large head (length 195 mm., width 144 mm., the 
wioth index being 74). The brain capacity was estimated 
by Professor Rofleston to be 1732 cc.—a great amount, 
particularly in a short woman with a stature of only 
5' feet. If Mr Reginald Smith is right in r^arding the 
Cissbury people as Aurignacians—the exploration of 
Grimes Graves now undertaken by the Prehistoric 
Society of East Anglia will settle the matter—then we 
have to enlarge our conception of the activities and 
amenities of that time.* We know that on the Continent 
art reached a higher standard in the later phases of the 
PalsBoUthic periM. Cissbury was evidently the home of 
a community of miners. Even at this early date there 
was a tendency towards the specialisation of human 
industries—a tendency which has become so pronounced 
in modern civilisation. 

To bring this chapter to a close, we shall return to the 
very centre of London, to the north bank of the Thames 
between Trafalgar Square and Westminster. The land 
here holds the same relationship to the Thames as the 
Hailing terrace — at which we started — bears to the 
Medway. In 1892, foundations were excavated in this 
area for a new Admiralty building, exposing a section 
of the north bank, or low terrace of the Thames, which 
was carefully studied and recorded by Mr Lewis Abbot.' 
Eleven feet below high-tide level was found an old land 
sur&ce, bearing in an Arctic bed" remains of plants 
which are natives of a cold climate. That bed marks a 
closing phase of the glacial period, evidently corresponding 
to the aate of the formation of the lowest terraces of the 

■ St« Rolktton./mm. AmtArofi. Imatit., 1(76, vol. vi. p. ao. 

* A human tkuli has been found. It is of the same type as Uve Cissbury 
specimens. 

* See Prot. G*«L Ats»t., 189a, eol. xiL p. 346. 





FURTHER EXAMPLES 


lOl 


Thames and Medwav valley. Mr Hazzeldine Warren* 
has described a umifar and apparently contemporaneous 
Arctic bed in valley of the Lea, to the east of London. 
Over the Arctic bed in the fountktion of the Admiralty 
building, Mr Abbot found a deep bed of gravel, con¬ 
taining remains of Pleistocene mamnuls and also a flint 
implement typical of the Solutrean culture—the culture 
following the Aurignadan, but preceding the Magdalenian. 
We have seen that in the cave at Laugwith, with the 
evidence of an Aurignadan and of a Magdalenian culture, 
animals of a sub-Arctic climate were present We are 
therefore justified in conduding that towards the close 
of the Puaeolithic period the climatic conditions were 
much colder than now. We are uncertain as to the 
causes of climatic change, but we cannot believe, from 
our knowledge of histone times, that such changes can be 
brought about except by imperceptible degrees extending 
over a long period of time. Yet, long as is the period 
which has e]j4>sed since Arctic conditions last ceased, the 
river-bed ^pc of man has persisted, with his body altered 
only in minor details. 

JVs/r.—The skeleton of the Gssbury man is preserved 
in the University Museum, Oxford. Professor Arthur 
Thomson and the author have re-examined this skeleton, 
and regard the somewhat peculiar features of the limb 
bones as due to natural rather than to pathological causes. 
The recent exploration of Grimes Graves has revealed a ^ 
mixture of ciUturcs—of both Neolithic and Palteolithic 
dates. 

> S«e Q/tM.Jotnrn. 191a, voL facriii. p. SI3. 


CHAPTER VI 


THE MOUSTIRIAN PERIOD IN ENGLAND AND THE 
MEN OF THAT PERIOD IN FRANCE 

In this chapter we arc to take another great step back> 
wards into the past. The period of Neolithic man lies 
hir behind us; in the two preceding chapters we have 
made a cursory survey of the men of the late Paleolithic 
cultures, and formed, on the limited evidence at our 
disposal, some estimate of their antiquity. As nearly as 
we can guess at present, the point in time which we 
have reached is some twenty>fivc thousand or thirty 
thousand years back. We are now to enter a middle 
Palteolithic period during which the men of Europe 
worked thdr stone implements in a very characteristic 
style^the fashion and culture which is universally known 
by the name of Mousterian, because the workmanship, 
in its typical form, was found at an early stage of pre¬ 
historic exploration (1863) in one of the Vizire caves 
of France, X.e Mousticr. The Mousterian period was 
probably as long in its duration as the late Palaeolithic, the 
Neolithic, and the Metal ages put* together—twenty-hvc 
thousand years. The evidence on which this statement 
is based will become apparent as we proceed with this 
survey. Thus, we are writing under the belief that the 
Mousterian age commenced some fifty thousand years 
ago. Very probably these estimates may need reac^ust- 
ment in the light of further discoveries. 

The story of late Paleolithic man, as told in the last 
chapter, came to an end on the low or 20-foot terrace 
of the north bank of the Thames, at the British Admiralty 
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bulldinga. The scene of our search for the records 
of his predecessor—Moustcrian man—>lies also in the 
Thames valley, on the south bank of the river, ten or 
twelve miles twlow London. In this region the North 
Downs invade the valley of the Thames, exposing their 
flanks to the enterprise of the makers of cement who have 
attacked them from the strips of flat land bordering the 
river. We may complain of the pestilence of smoke 
with which these manufacturers—both of brick and 
cement—All the vallev below London, but as students 
of ancient man we are deeply indebted to them. Without 
them, we should never have known that in the stretch of 
bank which faces the full tide of traffic on the Thames, 
early man has left his records more abundantly than in 
almost any other part of the world. The manufacturer 
has expose the ancient work-floors and the scattered stone 
implements, but the recognition of their nature and 
significance has been the work of an army of voluntary 
students and collectors who, in a brief history like this, 
scarcely receive the mention their labours have well 
earned. 

The records of the Mousterian period—the one which 
is to engage us in this chapter—He in this stretch on the 
south side of the Thames valley, especially in a side recess 
where the Darcitth, breaking through the North Downs 
from the Weald of Kent, receives a tributary—the Cray— 
and joins the Thames (see fig. 56, p. 161). On the 
western or London side of the Darenth esiuarv have been 
deposited the Cn^ord brick earths, rising 60 {cct(tlf m.) 
above the level of the river. Those brick earths, deposits 
of the ancient Thames in times of flood, have been studied 
by many men, but the authorities who are to be our chief 
guides are two in number: firstly, Messrs Hinton and 
Kennard,* and secondly, Mr R. H. Chandler.* In fig. 37, 
I have combined the diagrams those authorities have 
drawn embodying observations which they have made 
at Crayford. We see, in the first place, the submerged 
Neolithic surface, with the horizon of TUbury man 
' See rtfereftce, p. 107. * See reference, p. 105. 
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indicated, although Tilbury sa a few mile# lower down 
the river, and on the opposite or northern bank. Then 
comes, in point of antiquiw, the low or 2o-foot terrace— 
the terrace in which the Haling man of the Aurignacian 
period was found, but 1 must also state that the representa¬ 
tion of this terrace at Crayford has been washed away 
by the Thames long ago. Then, above the level of the 
low or a^foot terrace come the Crayford brick earths, 
representing a still older deposit of the Thames—the 


♦*« 



rio. 37.—Dl^iam iho«ria| the lefaaienwl bed, Ibe low or to-feot terrece, the 
or «o-toe( terrece (e the veTlej^ of the Thunet end Medwny (eSer 
Hinton, Xemeid and Qieedter). 


middle or 50-foot terrace. We must examine the structure 
of this terrace. In the first place, its lowest layer or 
stratum is made up of gravel—the ballast gravel which 
marks the ancient bed of the river. That gravel rises now 
30 feet above the present level, not of the bed of the 
river, but of the river itself. When the Ix^nnings of 
the middle terrace were being laid down, the Thames was 
(lowing on a bed at a level more than 30 feet above its 
present bed. Were the Thames to resume the level of 
Its ancient bed it would bury a considerable part of 
London by its sediment. Then, above the gravel bed, 
follow strata of sand, about 14 feet in depth, indicating 
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that the river was flowing more slowlv—the land was 
subsiding, and the valley was being filled up. Above 
the sands come another series of beds, known as the 
Cyrena beds, containing in abundance the shells of 
certain molluscs and bones of small mammals. Then 
follow the typical brick earths—loamy deposits from the 
backwaters of a muddy and flooded river. From the 
gravel of the old river bed to the surface of the brick 
earth the deposits laid down by the river during a period 
of land subsidence amount to over 30 feet in depth. 
From the very beginning to the very end of this deposit, 
men who worked tneir flint implements in the Moustcrian 
style lived on the southern bank of the Thames, for, 
at all levels of the brick earths, these implements have 
been recovered. Messrs Hinton and Kennard, and Mr 
Chandler, recc^irised that the implements were Moustcrian 
in type in 1905,* and their inferences were fully sup^rted 
by the collection of implements which Mr Brice Hi^ns 
obtained from all horizons of the Crayford brick earths, 
and which have been described and recorded by Mr 
Reginald Smith.* 

The section of these brick earths as recorded by Mr 
Chandler and Mr Leach* (sec fig. 37) throws a very 
definite light on the climate both before and after the forma¬ 
tion of the 50-foot terrace. Over the brick earths lies a 
deposit technically known to geologists as a drift or “ trail ” 
—a mixture of chalky bloclu, gravel, sand, and sludge. 
Such a deposit results from the freezing of a surface soil, 
which in the thaw slips bodily down from higher to lower 
ground. After the (^yford brick earths were deposited, 
there evidently followed a cold period—marked by the 
formation of trail. We have seen, from the Arctic beds 
in the low terrace at the Admiralty buildings, and from 
Mr Warren’s discovery in the low terrace of the adjoining 
Lea valley, that during the late Palaeolithic perioms there 
was a return to a sub-Arctic climate. The dritt or covering 

. ' See rerertnee, p. 107. 

* See Mini, 191^ voL xiv. 4 end p 31. 

* See G**i- AtiM., 191*, voL xuii. p- 1S6. 
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over the Crayford brick earths may have been produced 
then ; at least it was formed before the lower terrace was 
finished, for that terrace shows no disturbance of ice 
action in its upper strata. 

Not only is there a trail over the Crayford brick 
earths, but, as Mr Chandler shows in his section (fig. 37), 
and as has been recognised for a number of years, there 
are the most definite signs of another drift or trail—a 
frozen landslide—on the side of the valley, occupying a 
period in time prior to the deposition of the Crayford brick 
earths in which the tools and culture of Mousterian man 
are embedded. This earlier trail or ice-deposit is known 
in England as *‘Coombe rock“—a mixed, contorted 
mass m chalk, sand, and loam, the results or a partially 
thawed landslide. Even before the period of the earlier 
trail, Mousterian man was in the valley of the Thames, 
for under the Coombe rock occur his old work-floors. 

Five miles lower down the valley—almost opposite 
Tilbury—there is another deposit of brick earths, which, 
like those at Oxford, form part of the 50-foot or 
middle terrace. They oocMr on the western bank of a 
side valley by which the Ebbfleet enters the Thames, 
being exposed at an excavation or pit known as Baker’s 
Hole (fig. 56, p. 161). Here,* unaer the Coombe rock, 
were found several thousands of Mousterian implements 
—evidently representing a tool manuhictory or workshop 
of this remote period. 

From the study of the deposits in the valley of the 
Thames, we are able to form some conception of the 
position which the Mousterian period occupies in the 
scale of prehistoric time. It is manifest that this period 
it older than the formation of the low or 20-foot terrace, 
for when the middle or (O-foot terrace is traced towards 
the river, it is found to dip under, and therefore to have 
been deposited before the lower or more recent terrace. 
Further, we see that it lies between two cycles of severe 
climate. The dtiration of the Mousterian period was 

’ See t9ir, vol. ixiin. ni: aleo G. C. Robeon, Trurts. 

Oxfrrd IJmivtrrity Jwmor ^Untific CM, 1910, June, p. 337. 
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sufficiently long to cover a period which saw a wide 
variety ot diroacic changes in England. We have no 
reason to suppose such changes occurred more rapidly 
then chan they do now. We see, too, that at the begin¬ 
ning of the period the Thames had excavated its viuley 
to umosc its present level, and then subsidence of the land 
set in, and the valley was filled up at least to the height 
of the Crayford brick earths—6o feet above the present 
level The 50-foot terraces on both sides of the river 
are all that remains of the great bed of deposits laid down 
in the valley during the time the men of England were 
in that stage of culture called Moustcrian. 

The south side of the Thames valley is not the only 
place where old Mousterian work-floors have been 
found. In drawing up a list of the deposits of the 
Thames valley, arrangra in their order of formation, 
Messrs Hinton and Kennard ' mention the discovery 
of Mousterian floors on the north bank of the Thames— 
at Grays, almost opposite Crayford, at Stoke Newington, 
over which northern London has extended, and at Acton, 
to the west of London. No true cavc-halntation of this 
date has been found in England, but near Mildenhall, 
ill the county of Suflbtk, East Anglia, Dr Allen Stu^e 
found a Mousterian work-station or floor.* The brick 
earth, folly 30 feet in depth, in which the flints were 
found by Dr Sturge, is situated on the side of a low hill 
. which rises on the eastern side of the valley of the Lark— 
a tributary stream of the Great Ouse. The Mildenhall 
brick earths are of the same geological age as those at 
Crayford. Further, as Dr Allen Sturge discovered, 
they have been overwhelmed by a glacial movement, just 
as the brick earths at Crayford were covered over by 
“ drift.” 

Thus we have the most ample evidence that England 
was inhabited by men of the Mousterian culture i but so 
far not a trace of his actual body has been found. That 

* “The Relative Axes oT ilte Stooe ImplemeDta of the Lower Thanct 

Valley," Pr»e. Gnt. 1905, wd. xix. p. 76. 

* See fine. PrtkitUrit SMUfy, E*it Angb'a, 1911, voL i. p. 69L 
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i$ the more strange, seeing that remains of the animals 
of the period are well preserved in the brick earths which 
contain Mousterian flints. Two forms of elephants 
occurred with him in the Thames valley—the mammoth 
and a form nearly allied to the African elephant (£. 
aartyNJu ); three forms of the rhinoceros; the musk 
ox, and other mammalian species associated with a cold 
climate.' “ In the brick earths of the middle terrace 
of the Thames," writes Mr Hinton,* “we meet with 
evidence of the invasion of England by swarms of 
mammals which can only have come from Siberia and 
Eastern Europe—the lemming, numerous voles, the 
reindeer, and the saiga antelope." At some part of the 
Mousterian period—perhaps during its whole extent— 
England was part of the Continent; otherwise such an 
invasion of mammals which were then new to this 
country could not have taken place. We see, therefore, 
that Mousterian man ajid his culture could have entered 
England by land. 

To study the men of the Mousterian times, we must 
transfer the scene of our inquiry to the Continent— 
preferably to that part of France we have already visited 
m search of the men of the later Palaeolithic periods, 
the region drained by the Dordogne and its tributaries. 
A litUe over sixty miles from Bordeaux, the Dordogne 
receives a small southern tributary, the Couae. In the 
face of the terraced limestone clifF or htU on one side of 
this valley, at a site known as Combe Capelle (fig. 36), 
a Swiss arch4eologi3t, Herr O. Hauser, made an Important 
discovery—one which serves exceedingly well to introduce 
us to the Mousterian period of France. 

In the opening months of 1909, he commenced a 
systematic exploration of a terrace, almost on the summit 
of one side of the valley, which was known to yield 
numerous Palseolithic Hints, and suspected to have served 
as a rock-shelter for ancient man. His excavation at the 
foot of the sheltering rock exposed the following strata 

' Mes«rs Hinton nod Keniurd, Atm., toot, vol. xix. p. 8s. 

• Arte. GwL Atm., ^ 
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(fig. 39) 5 (i) a layer of soil, about a foot in depth, 
containing blocks of limestone detached from the face 
of the rock by exposure to wiitd, wet, and changes of 
temperature ; (a) a stratum, over a fool in depth, 
containing flints and other evidences of the Solutrean 
culture—the one preceding the Magdalenian, the latter 
being unrepresented at Combe CapeTle. Then followed 
three strata oelonging to various phases of the Aurignacian 



culture—the lower, the middle, and the upper—separated 
by two sterile deposits, showing that during two intervals 
the rock-shelter had been forsuen as a human habitation. 
At the bottom of the lowest Aurignacian stratum a 
human skeleton was found, with the clearest evidence 
that it had been buried. As was the custom in those 
times, the site selected for the grave was near the place 
of habitation. The position of the skeleton was much 
the same as at Halbng, the knees being bent and the 
thighs drawn up. He, the dead man, had been provided 
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Aurtgnacian culture, but of the preceding or Mousterian 
civilisation. Indeed, one of the implements which lay 
near the skeleton, and was probably interred with the 
body, was a Mousterian " point ’’—a small, wedge-shaped, 
Hint implement or scraper. 

On the evidence observed and recorded by Herr 
Hauser,^ we must re^d the man found at Combe Capelle 
as representative of a native of the Dordogne awut 
the beginning of the Aurignacian period. Tne type is 
familiar to us—it is a variant of the modern-looEing, 
narrow-headed men of the Aurignacian period, a type 
which would excite no comment, if dressed in modern 
garb, in any assemblage of modern Europeans. The 
head is merely a variety of the river-bed type.* The 
length of the skull, 198 mm., is 6 mm. longer than the 
Langwith specimen ; its width is only 130 mm.—5 
mm. narrower. The narrowness of the head is very 
apparent when a comparison is made of the width and 
lejigth—the width is only 657 per cent, of the length, a 
narrower head than even tlut found at Langwith. The 
vault of the skuH is well sprung, its height above the 
ear-holes beii^ 120 mm. The brain capacity is about 
1440 C.C.— slighdy under the modern average. The 
facial features are those we are familiar with to-day. 
The size of the teeth and development of the palate are 
average, the length of the palate being 51 mm.; its 
width at the second molars, 64 mm. (see Hg. ^6, p. 97). 
The three molar teeth, measured along the line of the 
crowns, are 28*5 mm. for the upper, 34 mm. for the 
lower—rather more than is usual in modern dentitions. 
He was a man of small stature, unlike the Cromagnon 
type, also of the Aurignacian period, but in this respect 
like the river-bed pco^e. The length of his thigh bone 
is only 425 mm.; his stature, a little over 1550 mm. 
^5 feet 2 inches). Thus, we see, at the close of the 
Mousterian period and at the beginning of the Aurignacian 

* Pr»thtst»rittkt ZHtukrift^ 1910, «oL L p. 173. 

* For full deKription of tkclHon. mo ProfeaMr Klaaiscb's account, 
Pra«kui»rUck« Zntiekrt/t, ipro, «oi. i. p. 285. 
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the men in the Dordogne valley were people o£ modern 
types—the Cromagnon people, tall; the Combe Capetle, 
short. 

In the autumn of 1909, while Herr Hauser was 
exposing the Aurignacian man at Combe Capelle, M. Pey- 
rony, the schoolmaster at Les Eyzies, the picturesuue cli/F 
village on the Vizire, was uncovering a human skeleton 
in a stratum of Mousterian age. M. Peyrony had 
devoted many years to the exploration of the prehistoric 
sites along the valley of the vizire, and, at the time of 
which I write, the autumn of 1909, was exploring the 
deposits at the foot of a rock-shdter at lji Ferrassie 
(fig. 38), on the western side of the valley, four miles above 
the point at which the Vizire joins the Dordogne, and 
nearly twenty miles to the north of the site at which 
Herr Hauser was excavating. M. Peyrony worked in con- 

i 'unction with Professor Capitan of tiK CoU&ge de France, 
*aris. The deposits at the rbck-shcltcr showed the 
following strata* (see fig. ^). The upper stratum, 4 feet 
in depth, was made up ot soil, with blocks of limestone 
which had fallen from time to time from the kce of the 
sheltering rock. Then followed three strata of Aurig¬ 
nacian age—representing three phases of the culture of 
that time—forming a thickness of 6 feet. At a depth of 
10 feet came the deposit which particularly interests us 
here—a deposit of the Mousterian period. It was about 
10 inches in thickness, and contained the typical flint 
implements and chips of the period, with broken 
fra^ents of the bones of reindeer, bison, and horse— 
remnants of ancient feasts. In the lower part of this 
stratum a skeleton came to light, lying on its back with 
the lower limbs strongly bent. There were no evident 
signs of grave furniture or of deliberate burial, but we 
may be certain, seeing that a complete skeleton was 
represented and that the strata had been the site of human 
habitation, that the body had not been entombed by 

' For aa account ot ihU atation, tee Ittvm StitnaiJffUd, 1910, voL xlviii. 
jn t9t; Butt, tt Mho, So*. itAntkrop. Poria, 1910, Mr. 6> vol. i. p. 48. 
The skeletons are also deKribed by Professor BmIo (mc reference, p. 1 17^ 





< Pia 40.—SietteB of ihe itnU *1 La Fcmaaie. 

month, and less than twenty miles apart, two ancient 
human skeletons were discovered, one at La Fcrrassie 
and one at Combe Capelle. The last named was found 
in the oldest Aurignacian stratum, and belong to a man 
akin to modern races, while the skeleton found at La 
Fcrrassie, in the Moustcrian stratum, was of a race or 
type totally different from any human race now living. 
They were found folded down between untorn and 
undamaged pages of the records which Nature makes of 
the ear 3 »‘s history. As will be seen by a comparison 
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natural means. Unfortunately, the skull was broken 
beyond repair, but other parts of the skeleton were fairly 
complete, every bone being marked by those peculiar 
characters which denote, as Professor Capitan recognised, 
the Neanderthal race. In the same stratum, another 
skeleton showing Neanderthal characters was discovered 
in the following year, 1910. Thus, almost in the same 
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of figs. 39 and 40, the La Fcrrassic record is the older. 
Men benn to live at the rock-shelter of Combe Capelle 
in the Mousterian period ; their records cease at the 
Solutrean. At La Ferrassie, the records begin in pre- 
Mousierian times—it was inhabited when the characteristic 
hand-axes of the Acheulean culture were fashioned ; the 
records at Ferrassie close with the Aurignadan period. 

It was not the discovery at La Ferrassie, however, 
which drew the attention of Europe to the unexpected 
hKt that the Neanderthal type of man was immeuately 
succeeded by men of the modern t^. The credit of 
having first demonstrated that Neanderthal man was not 
converted into modern man, during the middle part of 
the Pleistocene period, must be assiened to Herr O. 
Hauser and his colleague, Professor Klaatsch of Breslau. 
In 1908, the year before the exploration at Combe 
Capelle, Herr Hauser was excavating on the west bank 
of the Vteire, fifteen miles above La Ferrassie, in a cave 
on the lower terraces behind the little town of Le 
Moustier (fig. 38). 

The site he had chosen was situated at a lower level 
^an the famous cave invcsti«tcd by Lartet and Christy 
in 1863, where they found the typw of flint workman¬ 
ship which are now regarded as characteristic of the 
Mousterian period. E«ly in 1908, Herr Hauser’s 
workmen b^n to expose, at a depth of 5 feet below the 
floor of the cave, and accompanied by objects of the 
Mousterian period, a human skeleton. Further excava¬ 
tion was stopped until the autumn, when, surrounded by 
a company of German anthropologists, in the heart of 
France, the skeleton was finally extracted from its ancient 
bed, with expert eyes looking on to bear witness to its 
authenticity and antiquity. The skeleton was that of a 
lad of perhaps sixteen years of age ; his canine teeth and 
third molars were not fully erupted ; the growth lines of 
the long bones were unclosed. There could be no 
question ; he had been deliberately buried. Near his right 
hand was a hand-axe of the Acheulean culture, but typuil 
implements of the Mousterian period were near by. 
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Charred remains of the ancient ox—the urus—were ' 
noted. The body had been laid on its right side, with 
the face turned down, and a pillow of stones placed under 
the head. The skull was badly crushed, and Professor 
Klaatsch was not altogether fortunate in the reconstruc¬ 
tion of its fragments. The head was remarkably large 
and capacious, and showed all the curious features of the 
Neanderthal race. Every bone of the body, as Professor . 
Klaatsch has described in great detail,' showed certain ' 
features which differentiate them from the corresponding ^ 
bones of modern man. The skeleton, or what remained 
of it, was subsequently acquired by the Museum of 
Ethnology, Berlin, where it is now preserved, the skull 
having undergone recendy another reconstruction. Herr 
Hauser's discovery of a Neanderthal skeleton in a stratum 
of Mousterian age in 1908, and in the following year, 
of a skeleton ot the modern type in a stratum of 
Aurignacian age, elTected a revolution in our attitude 
towards the nature of Neanderthal man, and our 
conception of the antiquity of men of the modern type. 

While these e^lorations were being carried out at La 
Ferrassie and at Combe Capelle, in the autumn of 1909, 
equally importtnt in their final result, perhaps more 
important discoveries were being made higher up in the 
valley of the Dordogne. Seventy miles to the east of 
the V 4 z 4 re, the Dordogne is joined from the north by a 
small tributary stream, the Sourdoire, which has carved 
a valley out 01 an agricultural country—a plateau of lime¬ 
stone m the department of Coirfae. For some years 
three excellent archieolopsts, the AbMs A. and J. 
Bouyssonie and Bardon, then stationed in that part of 
France, had investigated local sites of prehistoric man 
with great skill ana success. In the autumn of 1908, i 
they were exploring a small cave, situated in a terraced 
field rising on the side of the valley of the Sourdoire, 
near the agricultural village of La Chapelle-aux-Saints. . 
The cave was of small dimension—even when cleared 

» ArdUva fUr Anihr 9 p»hgi*, 1909, 7. «>1- P- 

4 er Anatemit *ind EniwUkl., voL xvii. p. 431. 
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out it was not high enough for a man to stand erect in. 
At its widest part it only measured about 13 feet 
(4 m.), whilst the furthest recess was less than ao feet 
from the low entrance on the face of the limestone 
terrace. The deposits on the original floor were about 
3 feet in depth, and exhibited two strata or zones (flg. 41), 
an upper one, rather less than 2 feet in depth, and a 
deeper, a little over a foot in thickness. The upper 
stratum was sterile so far as our present inquiry is con¬ 
cerned, but the deeper one, a yellowish clay laden with 
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body had been laid on its back, head to the west, and 
with knees, thighs, and elbows flexed—the contracted 
posture. The head was protected by an arrangement of 
flat stones, near which was part of the skeleton of the 
and foot of an ancient tvpe of ox. Other stones were 
placed round the body, Mtween it and the sides of the 
depression in the floor—regarded by the abb^ as a 

f rave purposely due for the body. Numerous beauti- 
ully worked flints of the Mouscerian period lay near the 
skeleton. The Mousterian stratum over the gravel was 
intact; the cave had been occupied in the Mousterian 
period long after the body had been laid to rest. Even 
at this early period, a species or kind of man, not directly 
related to modern races, was burying the dead and 
furnishing them with an outfit as provision for a long 
journey. The human mind, even then, held hopes and 
D^iefs as to what happened after death. Clearly the 
Mousterian period and Neanderthal man do not represent 
the human aawn. Still, they belong to that remote date 
at which the middle terrace of the Thames valley—on 
which so much of central London is now built—was 
being formed by the action of the river. 

The discovery at La Chapelle-aux-Saints marks a stage 
in the progress of our knowledge of ancient man. We 
see, in 1908, that the methods employed in the explora¬ 
tion of caves have become exact and systematic, replacing 
the somewhat haphazard cflTorts of an earlier period^ 
The splendid memoir* written by M. Marcelin Boule, 
Professor of Palaeontology in the National Museum of 
Natural History, Paris, where the LaChapclle man now finds 
a home, represents the most thorough and exact investiga¬ 
tion ever made of an ancient human skeleton. The man 
of La Chapellc-aux-Saints was worth all the pains which 
Professor Boule has bestowed on him. T^ skull was 
broken, parts of the face were defective, some parts of the 
skeleton were missing, but such blanks were supplied by 
the two skeletons found by MM. Capstan and Peyrony 
at La Ferrassie. Professor Boule estimates the age of 
‘ Afimiej di P»U»nUUxi*, 1911, vol xi. pp. 1-370^ 16 plates. 
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the La Chapelle roan at fifty or fifty-five years, but the 
open condttVn of the sutures between the bones of his 
massive skull suggestsa younger age—perhaps under forty. 
For such an age, the teeth, whicn were planted in jaws 
of exceeding strength and sixe, are in a surprisingly bad 
state. All the molar or chewing teeth had been lost from 
disease during life. The dimensions of the skull (see 
45) greatly exceed those of an average modern man. 
The majumum length is ao8 mm.; the width, i c6 mm., 
represents 75 per cent, of the length; the skull being 
thus, in sf»te of its great length, on the border line 
which separates the long-headed and medium-headed 
groups. The height of the vault above the ear-holes is 
about 118 mm.— a low amount for such a long and 
wide skull. The great capacity—over 1600 c.c., at least 
120 c.c. above the modern average—seems inconsistent 
with the great beetling, ape-like cj'ebrow ridges and 
massive jaws. Nor was it a simple brain. The cast taken 
from the interior of the skull—the subject of a special 
memoir by Professor Anthony'—shows that all the parts 
of the human brain were already fully represented. Like 
all men of the Neanderthal race,* the La Chapelle man 
was not tall—under 5 feet 4 inches (r6oo m.). He 
had many characters which may jusdy be called simian 
or primitive, but he had others which cannot be so classed 
—such as the size of the brain and the relative proportion 
of the limbs. In apes, in certain modern and ancient 
races—such as the dromagnon people of the Aurignacian 
period—the forearm and are relatively long as com¬ 
pared with the uppwr arm and thigh, but m Neanderthal 
man, the forearm and leg are relatively short, even when a 
modern European is taken as the standard. 

In the evidence provided by the discoveries at Le 
Moustier, Ferrassie, and La Chapelle-aux-Saints, one 
is forced to the conclusion that the Dordogne, during 
the Mousterian period, was inhabited by men of the 
Neanderthal type ; in ^e succeeding perit^—the Aurig- 
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naclan—men of the modern type took their place. At 
least, men of the modern type nave never been found in 
a stratum of Mousterian in thisr^ion ; only remains 
of Neanderthal man have Men so found. Such an infcr< 
once has the further support of discoveries made Dr 
Henri Martin in the department of Charente, adjoining 
the department of the Doidogne on the north-west. 
For several ^ears, Dr Martin has explored a deposit'of 
the Mousterian age, situated at the foot of an old rock- 
shelter at La Quma and buried under debris which had 
fallen from the cliff. In the valley near the cliff flows 
a small stream—the Voultron—on itt way to join the 
Dronne (flg. 38), another of the northern tributaries of 
the Dordogne. The deposit at La Quina showed three 
strata, belonging to diffwent phases of the Mousterian 
period. Dr Martin found not only the typical imple¬ 
ments of the middle and later stages of the period, with 
remains of the reindeer, the horse, and primitive ox 

but also rude implements worked in bone. 
In 1910 he found a human astragalus or ankle-bone 
which was recognised by its peculiar form to be that of 
a man of the Neanderthal type—so distinctive is the 
structure of this race. In Mptcrober i9ii,two years 
after the famous discoveries in the region of the Dordogne, 
Dr Martin found in the lowest part of the deeper of 
the two Mousterian strau, a human skeleton, again of 
the Neanderthal tvpe. The bones were embedded in a 
greenish sandy clay, a silt deposited in the bed of the 
Voultron when that stream flowed nearer to the foot of 
the rock-shelter than it docs now. The discoverer formed 
the opinion that the body had fallen in the stream and 
had thus become naturally entombed. When we remem¬ 
ber the instances already ci»d, where men of both tht 
Mousterian and Aurignacian periods have buried their 
dead near or under the sites of habitation, wc are inclined 
to regard La Quina as a similar case—one of burial. 

The skeleton found at La Quina is probably that of 
a woman—the first of her race to be discovered in France. 
Neanderthal women, we shall see, have also been found 
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elsewhere—in Croatia. Probably, too, the Gibraltar skull 
i& that of a woman. We are ^miliar with ihe sexual 
differences which distinguish the average modem man 
frpm the average woman. Our knowledge is founded 
on.the study orlhundreds of individuals. When a totally 
new form of mankind is discovered, we cannot foretell 
the manner or the degrM of sexual differentiation. Hence 


intULTOM 

Fia. 4 <.—Stctlon at tU at La Qatna, Iba Itnta temoTcd darkw 

aacavalioM tialr« repmented by tiipplad Uaei (Di Henri Martin). 

the uncertainty as r^rds the sex of the individual 
represented by the La Quina skeleton. The skull is 
long, 404 mm.; rather narrow in comparison with the 
length, 137 mm., giving a head index of 67.' The 
eyebrow ridges are as greatly and prominently developed 
as in male skulls, and such is not the case in skulls of 
modern women. The jaws of the La Quina woman are 
strong and the teeth big. The bones of the vault of the 

’ For a full account of the La Quina ekeletoo and its discovery, see 
account by Dr Henn Martin, /ttvu* 1913, p. 49. 
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skuU are about 5 mm. in thickness, the same as in modern 
skulls of average thickness, whereas in the skulls of 
Neanderthal men in particular and Paleolithic men in 
general, the vault has a thickness of 8 or 10 mm. The 
brain capacity of the skull is estimated by Professor 
Anthony* at 1350 c.c, about the same as tor modern 
women, but 2(0 c.c. less than the capacity of the La 
ChapcUe man’s skull. The stature is calcuUted to have 
been 1*500 m., about 5 feet. 

The four years between 1907 and 1911 witnessed a 
remarkable series of discoveries of Neanderthal man in 
France. All of them belonged to the Mousterian period. 
Before 1907, several important 6nds had also been made 
in France. In 1889, a lower jaw was discovered in the 
cave of Malarnaud, in the famous department of Ariige, 
at the foot of the Pyrenees. In 1895, '** ** 
distance to the west, at Isturita (Basses*Pyrinies), M. 
I'Abbi Breuil discovered the lower jaw of an individual 
of the Neanderthal race. In the same year u the 
Malarnaud specimen was discovered, M. Piettc, who ex* 
plored the Mas d’Azil deposits, found certain fragmentary 
Doncs of the face in a cave near Gourdan, in the valley 
of the Cean, a southern tributary of the Dordogne. 

The list for France is complete when the discovery of 
three fragments of jaws by M. Favraud, in a Mousterian 
stratum in the department of Charente, is mentioned. 

* The bnin is fully deecribed by Prafntor Anthony. See rcfefeDcc, 

p. 407- 
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THE OtETEIBUTION OE NEANDERTHAL MAN tN EUROPE 

In the light of chose recent discoveries of NesnderthRi 
man in Mousterian strata of South-Western France^ we 
may now proceed to give a brief review of similar finds 
made in other parts of Europe. Taking Spain first, there 
is only one discovery to note, but it is an important one. 
Recent correspondence proved that the skull found at 
Gibraltar in 1848 was the very first recorded discovery 
of the remains of Neanderthal man.‘ Colonel Kenyon, 
Commandant of the Royal Engineers at Gibraltar in 
1910, found the following entry in the Minutes of the 
Gibraltar Scientific Society, dated March jrd, 1848 :— 
“Presented a Human SkuU from Forbes Quarry, North 
Front, by the Sccrctanr.” The secretary then was 
Lieutenant Flint of the Ro^ Artillery. The skull was 
brought to England by Mr George Busk in 1863, and 
presented by him, in 186B, to the museum of the Royal 
Collie of burgeons, England, where it is now preserved. 
The subsequent history of this specimen is instructive. 
Exhibited at scientific meetings in England and France, 
examined by Huxley, Broca, Busk, Falconer, who pro¬ 
posed the name of Hevu caucus (firam Calphe, the ancient 
name for Gibraltar),* the place of this skull among the 
records of ancient man did not become apparent unm the 
twentieth century was well begun.* Dr Gustav Schwalbe, 
the veteran Profiasor of Anatomy in the University of 

‘ S«e A/k/un, 1911, voL hoxviL p. 31%. 

* Wd., p. «i4- 

* For a fuU description of the Gibraltar skull, see Professor Sollas’s 
accouDt, FM. Tnuu., 190S, scr. B, voL cscix. pp. 3E1-339. 
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Scrassburg, had by then established the separate identity of 
the Neanderthal race.' Anthropol<^i8ts gradxully came 
to see that the Gibraltar skull—hitherto so obscure in 
its nature—was only a variant of the Neanderthal type. 
Further inquiries were made into its history. In 1910, 
Dr W. H. L. Duckworth* of Cambrid^ Universiw 
explored the site of Forbes Quarry from which the skull 
came. He found the quarry was situated under the 
northern free of the frmous rock—on the side looking 
across the flat tongue of land which joins the rock to 
Spain. Even in 1910—sixty-two years after the dis¬ 
covery ol the skull—there could still be seen the remains 
of a cave in the limestone cliffs of the ouarry. The 
operations carried out by the quarrymen also exposed a 
section across the dibris of chips and blocks which had 
been detached from the free of the cliff and gathered at 
its foot as a cemented mass or breccia. In the floor 
of the cave Dr Duckworth found alternate layers of 
stalagmite and sea-sand, which had to be explored by 
blasting, so strong a cement did the compound form on 
the floor. He found neither fossils nor implements there. 
In other caves, however, he did make an important dis¬ 
covery_namely, flints worked in the Moustenan manner. 

It was clear the rock had been inhabited in Mousterian 
times. The Gibraltar skull itself carries evidence of 
having come from the floor of such a cave as Dr Duck- 
wortfr saw at Forbes Quarij; the nose and orbits are 
still choked with a mixture or sand, limestone, and cement, 
similar to the material in the floor of the cave. In the 
cemented matter on the skull there stiU remain shell 
fragments. After sixty-two years of investigation we 
are now in a position to assign this remarkable docurnent 

_the Gibraltar skull—to its approximate place in time. 

All the skuUs of the Neanderthal type have come from 
deposits of Mousterian age ; we may allocate the Gibraltar 

» Sm ytriutfuL dtr amU. GtulltA., 1901, P- 44 i »« reftitace, 

Rcy. AtUhrvp. ItuHtmU, 191 i.voL idi p. JS®! “An AccouatoC 
aSecoad 1912, volxliup. S» 5 - 
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individual to that period now with some degree ol 
certainty. 

In spite of the numerous discoveries which have added 
to our knowledge of Neanderthal man, the Gibraltar skull 
still holds a unique place. In no other specimen is the 
base of the skull preserved. The base of the Gibraltar 
skull is remarks^ straight and ^mian in its conforma¬ 
tion (fig. 54).‘ The face, too, is less broken than in any 
other specimen (fig. 46). The nose is most capacious, 
and reminiscent, in the region of the fiice surrounding 
the nose, of the condition seen in the skulls of gorillas. 
Yet the upper jaw is not projecting or simian ; the fiw:e 
is not prognathous. The lower jaw, unfijrtunately, was 
never found, and a part is missing from the vault of the 
skull, leaving some doubt as to the exact size of the 
brain. On a former occasion 1 estimated the capacity by 
measuring the more intact half of the skull with millet 
seed, and found the brain space to be just under 1100C.C.* 
At a subsequent date a brain cast was made of plaster ; 
the cast displaces 11 jo cc. of water. The cast is too flat 
on the vault, and hence a little must be added—perhaps 
50 c.c.~-makinff the brain size about 1200 c.c. Professor 
SoUas and Professor Boule give slightly higher estimates 
—the former giving 1260 cc., the latter 1296 c.c. The 
brain is smaller than that of any other Neanderthal 
individual so far discovered. The La Quina specimen 
makes the nearest approach, with a capacity of 1367 c.c. 
Very probably, as Professor Sollas has supposed, the 
small brain may indicate that the skull is that of a woman. 
We shall return to some of the most peculiar features of 
the Gibraltar skull in another chapter.* The fact which 
we note at present is this, that, whether of the Moustcrian 
date or of an earlier one, we have in this specimen the 
most definite evidence that the Neanderthal type of man, 
like men of the modern type, was divided into races, the 
' SeetbeiavwdfWWMof ProJeworG. 

1409, voL xsnx. pp. 5-661 

* ^ Tfpu 0/kmn, 1911, Harper BroOier*; also NaUm, 1910. 

voL Ixxzui. p. Sa. > y 

* See p. 156. 


NEAN’DF.RTHAI. MAN IN EUROPE iij 

Gibraltar race dif&ring voy materially from its allies— 
perhaps contemporaries—in Central and Southern France. 
As we look into the world of ancient man, the problems 
of human origin become more complex, and their solution 
more intricate and difficult. The world of ancient man 
was apparently more complex than the highly variegated 
one of modern times. 

In this cursory survey of Europe In search of the 
discoveries of Neanderthal man, we pass from Spain to 
Jersey. An elevation of 6o feet would unite Jersey 
to the west C4Xist of Normandy by dry land—a union 
which has been made and broken many a time even in 
recent geological history. Ac St Brelade's Bay, on the 
south coast oT Jersey, granite difls rise to a height of 200 
or 300 feet. In a deft on their face opens O Cotte de 
St Brelade—a cavern excavated by the sea when the 
waves beat against the coast, 60 feet above their present 
level. Until 1910 the cave was buried beneath a mass 
of rubble, 30 feet deep. The chance discovery of a flint 
implement on the beach below the site of the cave led to 
its exploration by the Sociici Jersiaise. Dr R. R. Marett 
of Oxford University has published a full and dear 
account of the discoveries at St Brdadc.’ In the deeper 
stran of the cave, representing ancient floors, remains of 
hearths were discovered. The prehistoric strata of the 
floor yielded an abundance of flint implements worked in 
the typical Mousterian manner. Remains of the woolly 
rhinoceros, the reindeer, a species of horse and of andent 
ox, revealed the sources from which the ancient cave men 
drew their food supply. Near one of the hearths twelve 
human teeth were found, all of them parts of a single set, 
and all of them showing those peculiar features which 
stamp and distinguish the teeth of Neanderthal man.* 

’ See ArclunUjiit, 191 i, vol. )ni. p. 449 ; roL Uiit. p. 303. Alw E. T. 
Nicolie and J. Sinel, Afan, Dec > 9 i<N p> it$. Bulut. S4tUt4 //mVaur, 
1913, voL xxxvii. p. 313. 

* Me account of the teeth t>y Keith and KiMwles>/ewii ff Amh/. 

xlri. p.3. Also ButUl. 1913, vof. xxsrii. 

p. 333. The characters of Neasdenhal teeth are again mentioned at 
p. 147 of this book. 
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The evident from Jersey is thus io harmony with that 
obtained from the caves in France—the Europeans of the 
Mousterian period were people of the Neanderthal type. 
Further, we see that this peculiar human species reached 
the western seaboard of the Continent’ in Mousterian 
times. 

From Jersey wc proceed to Belgium, where some most 
important discoveries of Neanderthal man have been 
made. In the Royal Natural History Museum at 
Brussels is preserv^ the famous specimen known as 
the Naulette mandible. Only the region of the chin 
and the left part of the body of the jaw remain—enough 
to tell us fhaf it is from the face of a woman of the 
Neanderthal race. All the teeth had dropped from 
their sockets after death. The region of the chin and 
the tooth sockets show those peculiar features which 
mark the Neanderthal spedes of man. The Trou de 
Naulette, in which this specimen was discovered in 1866, 
is one of a series of great limestone caves visited 1^ the 
modern tourist as he passes up the valley of the Eesse, 
on his way to the Ardennes, in the eastern part of 
Belgium. Its exploration belongs Co the early period, 
I 866, and was carried out b^ M. Edouard Dupont, 
aid^ by a grant from the Belgian Government. The 
strata on the floor reached a great depth; the actual stratvim 
in which the mandible was found lay 14 feet (4’;o m.) 
below the present surface. Remains of the mammoth, 
rhinoceros, bear, and reindeer occurred in the same 
horizon, and with them were found worked implements 
of the Mousterian culture. The Naulette jaw, like the 
Gibraltar skull, had to wait until the beginning of the 
twentieth century for its real nature to be recognised. 

Twenty years later than the exploration of the Naulette 
cave a party of explorers from the University of U^e— 
Marcel de Puydt, Julien Fraipont, and Max LohesC->- 
made a discovery of the highest importance. The Lesse, 

' For a fenenl acceont, see PrtkSst»ric Mm im tkt CAmiuI liUmdi, 
by I. Sinel, 1914. Another Jersey care of MoosteriM <Ute is mentiooed 
byMrSin^ 
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on which the Naulette cave is situated, joins the Meuse at 
Dinant; fifteen miles further down (northwards) is the 
bus^ town of Namur; thirty miles beyond Namur, Liigc. 
The little valley in which the party from Liige made their 
hunous discovery* lies about eight miles to the east of 
Namur. On the eastern aide of the valley is a limestone 
cliff sheltering a cave—the “grotte dc Spy.” A terrace 
in front of me cave slopes down to the little stream 
which flows southwards along the valley. The skeletons 
of two men of the Neanderthal species were exposed in 
the terrace at a depth of 14 feet. Strata representing 
three different periods of ancient human occupation were 
passed through. The bodies lay on the hearths of the 
third stratum, a layer only 6 inches thick. Lately, Dr 
Rutot* has again examined the evidence relating to the 
antiquity of that stratum, and from the remains of the 
extinct animals, the workmanship of the flints, and also 
a piece of bone used as a human tool, concludes that the 
skeletons are of the same date as the men found at Le 
Moustier, l.a Chapelle, and at La Quina, with this 
difference, that, in his opinion, the culture accompanying 
all of them, induding the men of Spy, should be assigned 
not to chc'end of the Mousterian, but to the beginning 
of the Aurignacian age. These Spy men were typical 
representatives of the Neanderthal species, with large, 
roDust skulls, holdir^ brains which, in point of size, were 
above the average oAhe modern European. 

From Belgium we pass northwards to Germany. To 
reach the lower valley of the Rhine, where we propose 
to begin a survey of the discoveries of men of the 
Mousterian perioa in Germany, wc may follow the 
Meuse northwards, or, as will suit our purpose better, 
pass directly to DQsseldorf, situated some sixty miles to 
the north-east of LiAge. In the valley of the Doascl, 
which joins the Rhine at DQsseldorf, is situated the 


' ** Le race humaiiM <Se NiajuleTthal,* par Julian Fraipont et Max 
Lohest, A 1W7, »ol. wi.p. 587. ^ ^ 

• La position rtelle dea s<)uwettet de Spy," BulUt. SociiU Btlgt A 
Giolcgii, 1909, voL xxiiL p. 335. 
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watch on a party of workmen who were quarrying near 
the cave. When the cave was cleared out, Dr Fuhlrott 
secured from the workmen certain remarkable bonea, 
which at hrst he did not believe to be those of a human 
being. Th^ lay at a depth of 4. or 5 feet in the loam 
filling the floor of the cave. Dr Fuhlrott afterwards 
dispatched the various parts of the skeleton—the vault 
of a skull, riffht and left thigh bones, and right and 
left humerus ^he left was imperfect), fragments of the 
pelvis, shoulder blade, and of ribs—to Prcucssor Schaaff- 
fuusen of Bonn, an expert anatomist- Nothing was found 
in the cave or observed afterwards which gave a clue 
to the antiquity of the Neanderthal skeleton j no remains 
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celebrated Neanderthal cave. This northern tributary of 
the Rhine, after passing Elberfeld, and some distance 
above its termination, enters a deep ravine, with a time* 
stone cliff on one side—the left or south side—rising to 
a height of 160 feet. At the time of the discovery, 
the early spring of 1857, the Neanderthal cave opened 
on the face of this limestone cliff, 60 feet above the level 
of the DQsscI and too feet below the neighbouring 
plateau (fig. 43). By good fortune a physiaan in the 
adjacent town of Elberfeld, Dr Fuhlrott, was interested 
in fossil remains and in cave exploration, and kept a 
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of extinct animals were discovered. No implemenu 
were seen or found, for at that time (18(7) the various 
cultural phases of the Paleolithic period had not been 
recognised. Professor Schaaflrhausen had no doubt as 
to the antiquity or humanity of the cave>bones from 
Neanderthal. In 1858,^ he published an excellent 
description of them, in which the following passage 
occurs : “ Whether the cavern in which they were found, 
unaccompanied with any trace of human art, was the 
place of their interment, or whether, like the bones of 
extinct animals elsewhere, they had b^n stashed into it, 
they may still be regarded as the most ancient memorial 
of the early inhabitants of Europe." 

Now that we are fairly certain as to Neanderthal man’s 
place in time and his relationship to ocher human races. 
It is interesting to survey the original and classical dis¬ 
covery as it appeared tea contemporary spectator—keenly 
interested in the problem of man s antiquity—Sir Charles 
Lyell.* “I visited the spot in 1860,^’ he writes, “in 
company with Dr Fuhlrott, who had the kindness to 
come expressly from Elberfdd to be my guide, and who 
brought with him the original fossil skull, and a cast of 
the same, which he presented to me.* From a printed 
letter of Dr Fuhlrott we learn that, on removing the loam, 
which was 5 feet thick, from the cave, the human skull 
was first noticed near the entrance, and further on the 
other bones lying in the same horizontal plane. It is 
supposed that the skeleton was complete, but the work¬ 
men, ignorant o£ its value, scattered and lost most of 
the bones, preserving only the larger ones. ... On the 
whole, I think it probable that this fossil skull may be of 
about the same age as that found by Dr Schmerling in 
the Liigc cavern ; but, as no other animal remains were 
found with it, there is no proof that it may not be 
newer. Its position lends no countenance whatever to the 

* See tranelatioD o( paper bv C«a Bntle, /fttuml Hittcij Rtviiw, 

1861. vid. i p. aiy The arigiiuJ is io ArtMi 9 »s, 1858, p. 4$). 

* Antiq^ty »/ Htm, 186^ p. 76. 

* No* in the museacn of die Royal C4dle!Xe of Soixeoat, England. 
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supposition of its being more ancient. . . . When, on 
my return to England, I showed the cast of the cranium 
^ to Professor Huxley, he remarked at once that it was the 
most apc-likc skull he had ever beheld.” 

To Sir Charles Lyell the discovery of the skeleton was 
an isolated and puzzling event. He never guessed it 
was the first representative of a distinct race inhabiting 
Europe during a definite part of the Pleistocene perioo. 
We see, too, how narrowly the Neanderthal remains 
escaped destruction at the hands of the workmen, and 
how Huxley became interested in fossil man through Sir 
Charles LyeU. Huxley's contribution to our knowledge 
of Neanderthal man ’ is certainly one of the most complete 
and incisive analyses ever made of this peculiar fossil man. 
His final judgment waste the effect that, ape-like as many 
of the characters of the skull were, Neanderthal man was 
merely an extreme variant of the modern type of man, 
not a separate sjwics or type. A contemporary of 
Huxley's, Dr William King, Wofessor of Anatomy in 
a remote coll^e^Qucen's College, Galway, Ireland— 
reached an opposite conclusion ;* but his ouietly worded 
verdict was rendered ineffective partly by tne vigour and 
emphasis of Huxley’s statement, and partly because at 
that period men were not prepared for a prehistoric 
world peopled by different species and different genera of 
mankind. “ So closely,” Professor King wrote, “ does 
the fossil cranium resemble that of the chimpanzee as to 
lead one to doubt the propriety of generically placing it 
with man. . . He was inclined to regard the Neander¬ 
thal remains as representing not a new species, but a 
new genus of mankind. He was content, seeing that 
only the vault of the skull was known, to create a new 
species —Him HeanderthaUnsii —for the reception of the 
new species of man discovered by Dr Puhlrott at 
Neanderthal. Professor King did not know, however, 

' Miiit PlM in Nmturt, t86j. S«« abo NtUurtl Hittory Rtvitn 
1864, voL tv. j), 4M. ’ 

* •‘Tbe Reput^ Fossil Man of ibe NeaDdertha]* Quart. Uum. a/ 
Stitntt, 1864, vol I. pi 88. > » ^ j 
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what we are now well aware of, chat Neanderthal man 
had a large and complex human brain, that he was a skil¬ 
ful artisan, that he buried his dead and had certain beliefs 
regarding death. If he had known those things he 
would not have written : " The Neanderthal skull is so 
eminendy simian ... 1 am constrained to believe that 
the thoughtT and desires which once dwelt within it 
never soar^ beyond those of the brute.” Professor 
King was not prepared to believe that a human brain 
might be wrapped in an ape-like skull, nor that human 
ci^isadon was so old that since its dawn mankind had 
lived long enough to actually become separated, not 
into distinct races, as we see in the world to-day, but 
into distinct species, of which apparendy Neanderthal man 
represents merely one, while all the modern races of 
mankind represent a second. .... 

The discovery of the Spy men in 1886, so similar in 
all their characters to the prototroe found at Neanderthal, 
dissipated the idea which was held by many anatomists 
that the peculiar characters of the Neanderthal cave bones 
were due to the chance incidence of disease or to a dis¬ 
ordered form of growth. It took sixty years to show 
that King was right and Huxlev wrong. The researches 
of Professor Schwalbe, of Professor Klaatsch, and, more 
recendy, of Professor Boule, have firmly csublished King’s 
verdict—that Neanderthal man represents a separate 
species. Nor can we doubt, from what has been di^ 
covered in recent years, that the remains discovered in 
the Neanderthal cave belong to the Mousterian period. 
A cave in the same locality yielded the remains of the 
extinct kinds of animals which arc usually associated with 
implements of the Mousterian culture. 

When it is remembered that the classical discove^ of > 
Neanderthal man was made in Germany, it is surprising : 
that so few traces of him have been found in that country 
during the intervening half-century. At Taubach, near 
Weimar, a hundred and seventy miles to the east of 
Dosseldorf, there is a deep deposit of the Pleistocene 
period, varying in thickness from 20 to 30 feet The 
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deposits were apparently laid down on the bottom or on 
the beach of an ancient inland lake. A primitive race of 
men seem to have lived on the shores of the lake. At 
least the flints they shaped are found abundantly in a 
stratum—probably an old land surface—18 ^et below 
the present soil. In the same stratum occur the remains 
of a fliuna which seems older than that of the Mousterian 
period, for the rhinoceros (R. Mercii) and the elephant 
(£. anH^uus) are not the forms we expect to find with 
Neanderthal man. The implements, however, have been 
a(hudged by many experts to belong to the period of the 
Mousterian culture ; uy others they are assigned to other 
dates—more ancient and also more recent.^ Two human 
teeth were discovered at this cultural level (see fig. 50, 
p. 147) ; a desertion of them was published in (895 by 
Dr Neluing.* These teeth, although they do not show 
the typical Neanderthal characters, may very well have 
belonged to an individual of this race.* 

The further discoveries of Neanderthal man in Europe 
need only a brief mention. In Moravia, within the 
northern outskirts of the watershed of the Danube, two 
diacoveries have been made of Neanderthal man. In 
both cases only fragments of the lower jaw were found. 
They were found in the floor strata of a cave-^ne at 
Schipka and another at Ochos in 1906. The remaining 
discovery requiring our attention—^nc of the very first 
magnitude — takes us to the Hungarian province of 
Croatia, stretching westwards to the Adriatic. We owe 
the discovery to Professor Goijanovic-Krambcrger, a 
Professor in the University of Agram. In 1899, he 
commeiiced the exploration of a deposit, situated on a 
terrace on the side of a valley near the little town of 
Krapina, and through which the Krapinica flows>-an 
early feeder of the Save. The section of the deposits 
exposed in his investigations is shown in fig. 44. He 

* See Ami dem H^trdtfng MetuthMtit, Dr H. roo Buttel* 
Reepen, JeatL 1913. 

• ZiUtthripfUr EtMitcUn'i, 1895, voL p, 338. 

•See PrtAuUrie W. t. H. Duckworth, Cambridge, loit. 

r. Adloff, D*mUtk. MtmatucMrifl/dr ZaAnMlk., 1911, Heft ii. p 8^. 
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began his work at the end of 1899, ind in 1906 was in 
a position to publish a splendid monograph embodying 
his observations and conclusions. As will be seen from 
hg. 44, the deposits he explored on the side of the 
valley» 24 feet in depth, represent the accumtilations on 
the noor of a rock-shelter which hod been occupied by 
ancient man. On the original floor of the shelter lay a 



Fm. 44,—S«ctkMi of Dm dMMtlt* in Die mk-«lMlUc U Krtpina (Kiuibcife')- 
Tbe Dumber* i to 9 ia^U the depo^ fotnmd dnrieg periude of haman 
hebiUtMo. 


bed of g^vel deposited when the Krapinica flowed flush 
with the floor of the cave—80 feet above its present 
level. The superimposed strata, showing nine dtflFerentJ 
horizons marked by human occupation—hearths, tools, ■ 
and dibris of meals—proved to be the richest treasury of 
the Neanderthal race ever opened by the explorer’s spade. 
Over two hundred fragments of human skeletons were 
found, representing at least ten individuals of all ages and 
both sexes. One hundred upper and one hundred and 
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(went)r lower human teeth were collected, all of them 
showing, in a varying degree, the characteristic form we 
now associate with the Neanderthal race. Over two 
thousand fragments of bones of the animals of the period 
were found, including those of the same ancient form of 
rhinoceros as occurred at Tauhach (i?. Mercii). The 
cave • bear occurred abundantly; it was evidently a 
favourite article of diet. The rhinoceros bones had Men 
broken open to extract the marrow. The mammoth and 
many other ancient and modern animals were also 
represent. Some of the human bones were charred, 
and some had been apparently split open: on that 
slender basis the Krapina men have been suspected of 
cannibalism. The implements, like those at Taubach, 
are not of the typical Mousterian forms, but e^^rts 
ascribe them to the culture of that period, ^me 
evidence, as at La Quina, was noted of bone having been 
shaped for use as a tool; perhi^ wood was also worked. 

Rrapina provided, for the nrst time, an opportunity 
of studying the children and the youth of this strange 
spedes of man. As is well known, there is a close 
superficial resemblance between the skulls of man and 
anthropoid ape during infancy and childhood. The brutal 
and distinguishing matures appear on the ape's skull 
during the years of growth ; the human skull during 
that period changes to a less d^ree. Hence it is not 
suiprising to observe that the chddren at Krapina were 
in form of head and face more like men of the modern 
type than is the case with their parents. The great 
simian eyebrow ridges assume their massive size and 
characteristic Neanderthal form at maturity. The skulls 
of the women retain the cranial features of the young 
to a greater d^ree than is the case with the male sex. 
Hence the Neanderthal women were less distinctly 
marked off from the modern type of mankind than was the 
case with the men. Indeed, to account for the variety of 
forms found at Krapina, Professor Klaatsch has suggested 
that some of the individuals may represent captives 
which Neanderthal people had made fixim their enemies 
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—the contemponrjr representatives of Ham sapiens. 
Professor Kramberger is of opinion that, amongst the 
individuals he discovered, there are some which bridge 
the gap between these two types of man—the Neander¬ 
thal and the modern. The writer has observed no ftct 
which supports such an opinion ; the closer the records 
from Krapina are studied, the more one becomes 
convinced that there are no intermediate, or hybrid 
individuals represented. The skulls are fragmentary; 
not one is complete. Yet they are sufficiently perfect to 
show that they carry all the marks of the Neanderthal 
race. Further, as we saw from the Gibraltar skull, those 
Krapina people give us the most certain assurance that 
the Neanderthal spedea of man, like the modern species 
{Home sapiens\ was separated into distinct races. The' 
Krapina and Gibraltar races differed from their con¬ 
temporaries in France and Bel^um. As in modem races, 
there were, in the Neanderthal species, both long-headed 
and the round-headed races. The skull from the 
Neanderthal cave is a sample of the long-headed race; 
those of the Krapina people represent a short-headed 
variety ; the Gibr^tar skull belongs to an intermediate 
group. 

Thus we see that, in the Mousterian period, in the 
middle Pleistocene a^e, when the middle or 50-fbot 
terrace was being laid down in the Thames valley, 
Europe was inhamted bv a peculiar race of mankind— 
of quite a diffitrent type trom the races which now popu¬ 
late it This race spread from Gibraltar In the Muth 
to Weimar in the North, from Croatia in the East to 
Jersey in the West. The culture of this pmod has been 
found both in Italy and in England. In neither of these 
countries, however, has any fossil trace of Neanderthal 
man been found so far. The future may make good 
that blank, for we see no reason why he should not nave 
occupied both of these countries as well as Central 
Europe. The most marvellous aspect of the problem 
raised by the recognition of Neanderthal man as a distinct 
type is his apparently sudden disappearance. He is 
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repkced, with the dawn of the Aurignacian period, by 
mcJi of the same type as now occupy Europe. What 
happened at the end of the Mousterian period we can 
only ^uess> but those who observe the fate of the 
aboriginal races of America and of Australia will have 
no difficultv in accounting for the disappearance of 
H«m ntanaenhaUnsis. A moi e virile form extinguished 
him. He suddenly s^ipears in Europe—from whence, 
future investigations may disclose; the one thing we 
are now certain of is that he was not suddenly converted 
into the modeni type of man. 


CHAPTER VIII 


THB ANATOMICAL PICULIABITIU OF NtANDtATKAL MAN 

In the two preceding chapters attention has been con* 
centrated on the various sites and dates at which the 
remains of Neanderthal man have been found, and on 
the varying place which has been assigned to him by 
anthropolt^sts. We have seen him regarded as the 
product of disease, of Nature in a freakiu mood, as an 
ancestral form of man, representing the stage mankind 
passed through during the Pleistocene period, as an 
extreme variant of modem man which had retained 
an undue proportion of simian or ape-like characteristics. 
Then we reached our present concept of him as a 
separate and peculiar species of man, which died out 
during, or soon after, the Mousterian period. All the 
time wc have been talking round him, as it were, never 
attempting to lay bare or analyse those features which 
mark him off from all the modem races and varieties of 
mankind, and give him, in the eye of the anthropolo^st, 
an altogether novel and peculiar position. 

To make the structural differences between the 
Neanderthal and modem species of mankind clear we 
cannot do better than select those two Pleistocene skulls 
found in the region of the Dordc^ne—the one at Combe 
Capclle representing the modem type, and the other 
from La Chapelle-aux-Saints, the Neanderthal type. 

In the instances chosen, the Neanderthal is the larger 
in all dimensions, save one. It is the more capacious, 
having the larger brain capaciw ; it is longer ana wider, 
but it is not so high ; its vault is peculiarly low. The * 




Pio. 4$.—SknlU ai ilie modern lypt (Conitm Cnpelle) nod of the Nenndcrihal 
Ijrpc (Ln Chapelle) coninnted on ibar blent Mp«eu. 

from Gibraltar. The 6rst rises above the upper limit in 
the conventional linear frame ; the second falls far short 


(fig. 46). The Neanderthal skull gives us the impres¬ 
sion of being compressed from above downwards into 
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ft bun’Iike form ; the modem skull is flattened in an 
opposite direction, from side to side. All Neanderthftl 
skulls show this peculiarly depressed platycephalic 
form—especially apparent in the hinder or occipital 
r^ou'—a future which must have given Neanderthal 
man in life the peculiar appearance of naving the hinder 
part of his head buried, apparently, in a thick, buU-like 
neck (see fig. 53). It is true that in certain modern 
varieties of manfund—as in a strain which still occurs 
in Holland, in England, and has been also found in 
ancient graves in America*—the skull is low-domed or 
platycepfoilic, but the resemblance to the Neanderthal 
type is only superficiaL To find a counterpart of the 
platycephalism of Neanderthal skulls we have to go 
outside the limits of human species to the skulls of 
such anthropoids as the gorilla and chimpanzee. The 
functional meaning of this peculiar form of skull, found 
in anthropoid and in the Neanderthal species of man, will 
be discussed at a later stage in this chapter (see p. 157). 
Meantime we simply note the fact chat the general form 
of the brain is modified to suit the skml in which 
that brain is contained. Hence, although the brain of 
Neanderthal man equals or exceeds that of the modem 
tvpe of man in point of size, yet in its general conforma¬ 
tion it resembles the brain casts taken foom anthropoid 
skulls. 

The kind of skull, just described, reveals a radical 
difference in head-formation,and can be readily recognised 
in a museum or laboratory. But let us suppose we are 
back in the world of Pleistocene man and are brought 
face to face with Neanderthal man in life—which of nis 
features would force themselves on our attention as 
distinctive marks ? The colour of the skin, the texture 
of the hair, the cast of countenance, the play of eye 
and lips which distinguish at a glance the better-marked 
varieties of modern mankind—the African, the Mongolian, 
the European—are not available, for we have only, as 
regards fossil forms of man, the limited range of characters 
> S«e refarcnc*, p. 373. 
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revealed by the dry bones of the face and limbs. We 
feel assured, however, that certain features of the face 
would have at once struck us as totally different from the 
correspondine features in all varieties of modern man. 
To find eyebrow ridges like those of Neanderthal man, 
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great continuous Horizontal bars of bone, overshadowing 
the orbits—a supraoorbital torus—we have again to 
refer to the anthropoid skull. In the skull of the 
chimMnzee (fig. 47) and of the gorilla we see the same 
development <n the forehead and supra-orbital region. 
In modern races the supra-orbital ridges vary enormously 
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in form and in d^ec, but they never assume the 
anthropoid or Neanderth^ form. Their usual develop¬ 
ment is that shown in fig. 46 (Combe Capelle). The 
supra-nasal or middle parts of the ridge are quite dis¬ 
tinguishable from the lateral or temporal parts. No doubt 
they tend to become less developed in civilised races. 
There is also no doubt that the supra-orbita! ridge or 
torus is part of that bony scal&lding erected on the face 
and skull to serve the purposes of mastication. The outer 
or temporal projections of the supra-orbital ridge give 
attachment to two of the chief muscles of mastication— 
the right and left temporal muscles. The upper jaw 
sends upwards, between the eyes, supporting processes to 
transmit strains from the palate to the supra-orbital bar 
(see fig. 46). On the outer side of each orbit, the cheek 
or m^ bone also reaches up to the supra-orbital bar, 
transferring to it the strains and stresses caused by other 
muscles of mastication—the masseter»—which rise b-om 
the cheek bones and from the zygomatic arches. A fuller 
knowledge of the mechanism of mastication is likely to 
throw light on the nature of the various shapes and 
types assumed by the supra-orbital ridges. Meantime we 
Simply note the fact that Neanderthal man bad eyebrow 
ridges of the anthropoid type. 

We have just seen that in general form of cranial 
cavity and or supra-orbital ridges. Neanderthal man re¬ 
sembles anthropoid apes, while, in these features, the 
modern type of man differs from them. Are wc, then, to 
conclude tnat Neanderthal nun is directly related to, is a 
direct descendant of, an anthropoid form,while modern man 
is not ? I do not think so. We must take into account 
the condition of the supra-orbital ridges in all anthropoid 
apes. In the Malayan orang, which is a distant cousin 
to the African anthropoids—the gorilla and chimpanzM— 
the supra-orbital ridges do not form a prominent torus. 
When the oudines of the skixll of a chimpanzee and 
orang are superimpoMd, as in fig. 48, some light is thrown 
on cause of their great d^elopment in the former 
and slight size in the latter. In ue orang the face is 
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turned more upwards, and holds such a reladoiiship to 
the whole skull that the strains and stresses arising 
during mastication are transmitted, not to the foreheao, 
as in %e chimpanzee, but to the skull as a whole. There 
is no need in the orang for a frontal scaAblding of bone. 
The retr<^ression of the supra>orbital ridges in the orang 
is apparently secondary. The gorilla and chimpanzee 
aopear to retain the original form—the form found in the 
oldest and most primitive of anthropoid apes, the gibbon. 
On the other hand, the divided or bipartite condition of 



PiO. 48.—TW dnJI u onag nperinpoaed 00 that of a chkapaMn 10 
ibow the preieoce of a tocut sapra-oebilalii is the latter. 


the supra-orbital ridge seen in modern human races 
(hg. 46) is also met with amongst old-world monkeys.' 
If we suppose that the old-world monkeys arc still more 
ancient and primitive than the anthropoids, then it might 
be a^ed ^t it is modern man that hs^ retained the 
primitive or original form of supra-orbital ridge, and that 
the torus shape, seen in the gorilla, chimpanzee, and 
Neanderthal man, has been evolved at a more recent date. 

I am discussing at some length the development of the 

* D- J. Conainghun, "Ttw Evotutioo of the Evcbrow Rerioa of the 
ForeheM,” T<wu. Ray. Soc. S^n., 1908, voL xlvi. p. 383. 
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supra-orbiul ridgw, because wc could not cite a better 
instance of the kind of evidence we have to use in tracing 
the genealogy of man. We might explain the presence 
of a torus form of supra-orbital ridge in Neanderthal 
man by .supposing he has arisen from a gorilk-Iike stock, 
and modern man from a monkey-like ancestry. That 
would explain why modern man has a forehead of one 
form and Neanderthal man one of quite another type. 
We should thus frll back, as Professor Klaatsch^ has 
done, on the theory that mankind is multiple in origin— 
that one human race has been evolved from one ancient 
stock of primates, while another race has arisen from 
another and quite different simian stock. But in success¬ 
fully explaining this one and minor feature we should 
fiinj, if we accept a “polyphylctic theory” of man’s 
origin, that the ^eat nujori^ of structural relationships 
were not capable of being thus explained. We must 
take all the characters of the human body into ctHisidera- 
tion, not one or more isolated features, and when we do 
so it is plain that the Neanderthal type and the modern 
type of man share the great common inheritance of human 
character^ We must suppose that this community of 
structure is due to a community of origin—to the fact that 
they arise from a common ancestor. Further, when we 
b^n to analyse the structural nature of man and his 
nearest allies—the gorilla, chimpanzee, and orang—we 
find he shares so much with them, much more than with 
old-world or new-world monkeys, that, to explain the 
widespread community of structure, we are compelled 
to suppose the great anthropoids and all human torms, 
living and fossil, to have arisen from a common stock. 
Now in that common stock from which anthropoids and 
men have been evolved we have reason to believe that 
the torus form of supra-orbital ridge was a character. 
In the ancestry of mc^ern races it nas been modified. 
Indeed, in many living pe^les there is a tendency to 
assume the condition seen in ratal or infantile stages, where 
those ridges are still undeveloped. In Neanderthd man, 

* See NtUurt^ 1911, toL boexv. p. joS. 
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on the other hand, the torus form of supra-orbital ridge 
and the platycephalic shape of cranium of the simian 
ancestor have been retains. 

The great majority of those structural features which 
mark Neanderthal species off from modern races are 
essentially of a simian or anthropoid nature. For 
instance, when the circumnasal remon of the Neanderthal 
face is examined (fig. 46) it will be seen to have the 
inflated or blown-out appearance to be observed in the 
gorilla or chimpanzee (fig. 47), differing materially from 
the collapsed or deflated condition seen in the fiice of the 
existing or modern types of mankind. 

We are surprised to note, however, that one simian 
feature is absent from the nasal remon of the Neanderthal 
skull. In the chimpanzee’s skull (fig. 47) the lateral 
maigins of the nose descend towards the teeth, bounding 
a groove or gutter on the floor of the entrance to the 
nasal cavity. These nasal grooves or gutters are also 
present in the skulls of many primitive modern races— 
an anthropoid or simian condition. The simian nasal 

f utter is present in the Combe Capelle skull to a slight 
egree, but not a trace of it is present in the Gibrauar 
skull. There, as in the most highly evolved of modern 
skulls, the lateral margins of the nose turn inwards to 
the nasal spine, forming a sharp lower margin at the 
entrance to the nose (fig. 46). The simian nasal gutter 
is a character to be ascribed to the modern type of man 
rather than to the Neanderthal type, although in the latter 
it may, as in the specimen from Dk Chap^e-aux-Saints, 
have some degree of representation. 

From the time of the discovery of the Naulette Jaw in 
1866 it has been recognised that the Neanderthal species 
have certain peculiar markings or characters of the chin. 
In a later chapter (see p. 323) it will be necessary to 
describe In some detail the exact manner in which certain 
muscles of the tongue-^-muscles which play an important 
rdle in articulate speech—make an attachment to the 
hinder or lingual aspect of the mandible in the region of 
the chin and symphysis of the lower jaw. At the present 
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point it will be enough to refer the reader to the diagrams 
given in fig. 49, which represent sections made at the 
middle line or symphysis of the lower jaw. The first 
figure represents a vertical section of the chin r^on of a 
very young gorilla—under two years of age. The upper 
or alveolar border, on which the inasor teeth are 
implanted, projects welt in front of the lower border. 
Strictly speaking, there is no chin>~at least no eminence 
at the lower Mrder. On the hinder aspect of the 
symphysis (indicated by an arrow in fig. 49) there is a 
pit-—the “genial” pit. From the lower part of this pit 
arise the two chief muscles of the tongue—-the right and 


VlO. 49.—S«eiioM oi Um ]o*«r )«w M the maddkliMorcraplimofa foafa 
foriUL a iHA of the NeeadcRtial Ifpc (Spj), ct a aalm gf New Cakogoia, 
awd «f a Bodeni EawlufaaMfi. 


a, attaeba>an( gt the weatg-ghMau oeaele t i. ot the geaig-lirgid M«ek; 
t. gfthedipaUKiBgiele. The arrow pgiaU tg the gwial pk. 


left genio-glossal muscles (a, fig. 49). Beneath these 
muscles is a linear impression for another pair of muscles, 
also concerned in the movements of the tongue, the 
genio-hyoid muscles (^). Below the linear impression 
and on the lower border or aspect of the chin region 
another pair of shallow impressions in the bone mark the 
attachment of the digastric muscles which can depress the 
jaw and help to open the mouth (c, fig. 49). The 
second section in fig. 49 represents the condition of parts 
in a Neanderthal mandible^—one found at Spy. The 
upper or alveolar border is still the more anterior or 
projecting; the lower border and the region of the chin 
re^e. There is no chin eminence. On the binder 

10 
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aspect the genial pit is almost filled up, but there is still 
a remnant to be seen (Bg. 49). The muscles of the 
tongue arise from areas corresponding to those in the 
gorilla (a, e). The next section in fig. 49 shows the 

region of the chin in a representative of a modern 
primitive race—a native of New Caledonia, in the Pacific 
Archipelago. The upper and lower borders of the lower 
jaw are nearly cqu^lv prominent in the anterior or 
svmphjrseal rvion ; indeed, the chin eminence is slightly 
aeveloped. On the posterior aspect of this particular 
mandible there is a trace of the genial pit—a simhui trait; 
but there are also present below the pit special minute 
projections of bone—tubercles or spines from which the 
special muscles of the tongue arise (see fig. 49, «, i). 
Those tubercles or spines are absent in mandibles of the 
Neanderthal type. Lastly, the region of the chin of a 
man of modern European origin is shown. The lower 
border is the more prominent; there is here a well- 
developed chin eminence. On the posterior aspect there 
is no trace of the genial pit; the genio-glossus muscles 
(a) arise from two projecting points or spines of bone. 

We cannot account satisfactorily for the various 
structural features exhibited by the series of specimens 
just described unless we suppose the simian condition 
to be the older, the ancestral form, and the others—the 
NeanderthiU and the modern—to represent modifications 
of the simian form. There can be no doubt that, in the 
region of the chin. Neanderthal man retadns a simian 
condition to a greater extent than does the mandible of 
the modern type of nun. When we seek to explain 
these changes on a functional or physiological basis we 
proceed on the belief that these changes have been 
brought about by the interaction of at least two fiictors. 
In the first place, the teeth have be^me smaller j retro- 
gTMsion in the size of the teeth leads to the front or 
incisor teeth receding backwards in the mouth, leaving 
the nose above and the chin below more prominent. 
Undoubtedly another process has been at work. The 
lower border of the mandible, in the r^on of the chin 
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as well as in the r^on of the cheek, bounds the floor of 
the mouth. In oraer to secure irec movements of the 
tongue and easy, articulate speech, it is highly advantageous 
to nave the floor of the mouth opened out. In anthro¬ 
poids the lower border of the mandible encroaches on, 
and diminishes the area of, the floor of the mouth. In 
the most highly evolved forms of men the lower border 
of the mandible is widened or opened out (see flg. 167, 
p. 449). In Neanderthal man the expansion of the lower 
border of the mandible is less complete than in men of 
the modern type. 

It is when we come to study the teeth of Neanderthal 
man that we first obtain a real clue to his postion among 
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the ancestral forms of modern man. In 1907, Professor 
AdlofF, then in KOnigsbeig, published a very important 
series of conclusions he had reached fri>m a study of the 
teeth found by Professor Krambeiwr at Krapina.* What 
he found is shown in a fmef and diagrammatic manner 
in fig. 50. In that figure, A represents the lower molar 
of a chimpanzee, as seen when examined by X-ray 
transillumination. The pulp cavity, in the body or 
crown of the tooth, is smdl; the fanp, containing ex¬ 
tensions of the pulp cavity, as far as their tips, are long. 
The lower molar of a m^em European—a man of the 
modern type (fig. 50, B)—shows a similar fewm of pulp 

> * Die ZahiK des Homo iriotigtuha von Knpma,'* Anok Ant.. 1907, 
voL sui. & 27y See abo Dot Getiu 4 tt AfenteAtn tmd drr Aniitopo- 
morpJktif,%v\\fi, >9oS. Also see refereace, p. 473 - 
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cavity and of roots. In Neanderthal man the pulp cavity 
attained remarkable dimensions (fig. 50, D) ; the cavity 
has extended downwards at the expense of the roots, 
which accordingly become very short. The molar teeth 
arc lar« in crown and body and exceedingly short in 
root. In C (fig. 50) the lower molar found at Taubach 
(see p. 131) is represented. It has the Neanderthal 
characters. To this Mculiar form of molar tooth which 
became evolved in Neanderthal man I have proposed 
the name of “ tturodont,” because in general form there 
is a resemblance to the molar teeth of the ox.‘ To the 
more primitive form, seen in apes and also in modern 
types of men, the name “cynodont” is given, because 
there is a superficial resemblance to the condition found 
in the molars of the dog. When I first studied Dr 
AdlofPs observations and conclusions I admit that I was 
not convinced that Neanderthal teeth represented a 
high degree of specialisation. I was still, as was then 
the case of many anatomists, under the belief that 
Neanderthal man represented our Pleistocene ancestral 
form. Even when I came to study the Neanderthal 
teeth found at St Brelade in Jersey* I still clung to 
the hope that the taurodont form of tooth—seen in 
Nttnderthal man—might have reverted to the more 
primitive or wnodont form during the evolution of 
modern man from a Neanderthal type. That belief 
I now see to be untenable, and I admit that in the 
clmractcr of the teeth Neanderthal man has departed 
widely from the primitive or simian type, while races 
of the modern type have retained the older or more 
simian type of molar tooth. In short, with all his 
primitive or simian features, there arc certain structural 
modifications in which Neanderthal man shows a greater 
degree of specialisation than men of the modern type 
do. We saw such a feature in the gutter or groove 
at the entrance to the nose. The nasal gutter is a 
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simian feature which has persisted in modem races to 
a ^eater degree than in this peculiar Pleistocene species 
ofman. 

Indeed, were one to summarise the influences which 
have led anatomists to give up the Neanderthal type as 
an ancestral form of nun, and to regard it as an extinct 
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and separate spedes of humanity, Dr AdloITs writings 
must be given an important place, second only to the 
influence exercised by Professor Schwalbe’s early publica¬ 
tions.^ No doubt the chai^ in our attitude towards 
Neanderthal man was also afl^ted by Hauser’s discoveries 
at Le Moustier and at Combe Capelle, and by the 
inference which Professor Klaatsch drew from these 
‘ See retereocc, p. 113. 
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discoveries.' Professor Boule's* investigations finally 
establish Neanderthal man as a distinct and extinct species 
of man. 

In the p&|Me, as well as in the teeth, there is evidence 
of a specialisation. The only skull in which the palate 
has been preserved nearly intact is that found at Gibratar ; 
a careful drawing showing the exact dimensions and state 
of that palace is reproduce in fig. 51. It is at once seen, 
not only to be larger than the palate of modern man, but 
also dimrent in shape. Its aistinguishing feature is its 
great width, as compared with its length. The primitive 
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form of 'the palate—that seen in anthropoid apes—is one 
with approximately parallel sides, on which the molar and 
prem<^ teeth are set (see fig. 110, p. 328). In the figure 
deed the palate of a female chimpanzee is represented. 
The width, measured between the outer margins of the 
second molar teeth, is 58 mm. ; its length, represented 
by a line drawn from between the crowns of the middle 
incisor teeth to a point situated at the middle of a line 
joining the hinder borders of the last molar teeth (see 
fig. no), is 70 mm. The palate is long and narrow, the 
width being 80 per cent, of the length. In fig. 52 the 
outline of the palate of the Gibraltar skull is reproduced 
' Seerefcrene«,i>. iij. * See itfewacc, p. 117. 
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side by Mdc with the paUte of a native Tasmanian—the 
latter serving as a represenutive of the modern type of 
nun. It is at once seen that the Tasmanian is the more 
simian in form of palate. Its length is 65 mm., its width, 
70 mm., the width representing 107 per cent, of the length. 

In the Gibraltar sltuU the length is much less, 54. mm., 
the width rather greater, 71 mm., representing 131: per 
cent, of the length. From the drawing which Professor 
Boule has reproduced of the reconstructed palate of the 
La Chapelle man,' one estimates that its {alatal length 
was 59 mm., its width, 7+ mm.; the width prop^on, 
lie per cent We thus see that not only the teeth, but 
^80 the palate of Neanderthal man had departed more 
widely from the simian type—had undergone a grwter 
degree of specialisation—than the palate and teeth of 
ra^ of the modern type. What was the meaning-^c 
functional significance—of such a specialisation ? The 
Neanderthal teeth, in the writer’s opinion, are of the 
seen in herbivorous mammals. The wide palate, the wide 
dental crowns and big bodies of the teeth seem to mdiMte 
powerful side-to-side grinding movements of the mandible 
during mastication. On the evidence of the teeth and 
palate one is inclined to r^;ard Neanderthal man as 
speciaUy adapted to live on a rough ve«uble dirt. 

In the evolution of the early ancestral form of nun 
from an anthropoid type, the pakte, jaws, teeth, and other 
parts concerned in mastication appear to have undergone 
.. retrogression, as the brain became a lar^ and more 
efficiciu organ. The brain, by its mvenpon, saved the 
Ubour of the jaws. The area of the palate (sw p. 97) 
may be taken as an index of the extent to which the masti¬ 
catory system is developed. The capari^ of the ci^iai 
cavity of the skull serves as a rough index of the brain 
power It will be of interest to inquire how Neanderthal 
nun stands in respect of palate and brain development. 
The area of the Gibraltar palate is 3r6o cm.*; the brain 
capacity, laoo c-c. The ratio of brain to palate is 38 c.c. 
of^n to I cm.* of palate. The corresponding area of 
> See refeieDce, p- 239- 
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type the hinder put of the socket-~-the glenoid foua-- 
is deep, being excavated to the depth of the roof of the 
ear-passage. The front part of the articular platform 
has become developed as in the gorilla, forming an 
articulu eminence in front of the socket. It is only the 
hinder or pne-auricular part of the anthropoid articular 
platform which remains undeveloped, giving rise to the 
well-known socket for the jaw—«the glenoid cavity. 
When the condition of parts in the Gibraltar skull— 
representing the Neanderthal type—is examined, it is 
seen that the resemblance is much closer to the anthropoid 
than to the-form found in the modern types of man. In 
this r^ion of the skull Neanderthal man shows distinctly 
simian traits. So, too, in the passage of the car. The 
plate of bone which forms the floor of the passage—the 

S nic plate—MS shaped in Neanderthal man as in the 
. In the modern type of man it has come to form 
Khe posterior slanting boundary for the glenoid cavity or 
. mandibular socket (^. 47, II.). 

In the aurjeulu r^on of the skulls of Neanderthal 
men there is another simian feature to which attention 
may be directed, although it is not concerned in the 
function of mastication. In skulls oEthe modern type a 


pyramidal-shaped process of bone—the mastoid process— 
descends immediately behind the ear. To this process 
certain muscles of the neck, concerned in moving the 
head, are attached (see fig. 53). It is only slightly 
developed at birth, attaining its full size when the indi¬ 
vidual has reached adult years. In the gorilla a mastoid 
process is present, but in place of growing downwards to 
form a pyramidal process, it expands into a flange-like 
plate, forming part of the bony occipital platform on which 
the muscles of the neck arc implanted (sec fig. 47, II.). 
The pit or fossa from which the digastric muscle arises 
is left exposed on the anchropord skml below the mastoid 
process. In skulls of the modern type the pyramidal 
process covers and hides the digastric fossa (fig. 47). In 
Neanderthal skulls the mastoid process does not usumc 
a distinct pyramidal form ; in its shape and relationship 
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it i$ intermediate to the form seen in young anthropoids 
and that which occurs in men of the modern type. It 
will thus be seen that in the mastoid region Neanderthal 
skulls show a series of characters which may justly be 
renrded as simian in nature and origin. 

Mention has already been made of the flattened platy¬ 
cephalic skull of anthropoids and of Neanderthal man. 
It is now necessary to look somewhat more. do^Iy into 
the nature of this character, fn fig. 53 the poise of the 
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in modern men the muscles of the neck are usually 
attached short of this point Indeed, the head is fixed to 
the neck in the Neanderthal race in much the same 
manner as in youn^ anthropoid apes. We have just 
seen that the mastoid process, also part of the area of 
fixation of the skull to the neck, is also partially simian 
in character. 

It seems to me very probable that this peculiar poise 
of the Neanderthal heacl is related to the ^[reat develop¬ 
ment of the face and jaws. If the illustrations in fig. 53 
be examined it will be seen that the hinder bcKtler m the 
lower jaw lies just in front of the spinal column. If the 
reader will let the head ^ forwards on the front of the 
neck, it will be found difficult to move the jaw, as in 
chewing, because it is wedged behind against the backbone. 
But if the hice be thrown upwards—the occiput, of 
course, sinking backwards and downwards at the same 
time—it will then be found that the mandible has room 
for the most ample movements. It is for .asimilar reason, 
apparently, that Neanderthal man’s head was fixed in an 
extended pose—one which gives his great lower jaw 
room to move. 

There is another modification in the basal part of the 
skull which tends to throw the face forwards and thus 
give freedom to the lower jaw. In 1863, Huxley| called 
attention to the manner in which the base or cranial axis 
of the skull becomes bent with the evolution of the 
higher forms of primates. The greatest amount of 
bending is seen in modern human skulls. Now, in the 
illustrations given in fig. 53 the basal ads of the skull 
is represented by the stippled area. The pit or fossa 
for the small pituitary b^y or gland is situated on the 
upper (intracranial) aspea of the basal axis. The part 
of the base behind the pituitary —thc ptiipitiiiiary part- 
slants downwards and backwards, lying over the pharynx; 
the port in front—the prepituitary part—stretches hori¬ 
zontally forwards, towards the root of the nose. In 
ordinary monkeys the prepituitary and postpiluitary parts 

* PlMt im Smturt, amdolktr p. 193- 
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form an almost straight line—there is little or no bending. 
In anthropoids the bending becomes apparent. In fig. 54 
the degree of bending at the pituitaij angle in a gorilla 
is represented; it amounts to 14a . Some years ago 
Professor G. h. Sera ‘ drew attention to the fact that 
this angle is very open in the Gibraltar skull—the only 
Neanderthal specimen in which the base is preserv^. 
The angle is almost as great as in the gorilla, 140* 
skulls of the modern type it varies from 
iao*to 130*. There can be no doubt that the wide, 
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open angle is the primitive or simian one ; in this respect 
the Gibraltar skull is very primitive. We can «e, 
further, bv a reference to figs. 53 and J4, that the wide! 
open angle is related to the downward flattening—to 
the degree of platycephalism—of the skull. A widely 
open pituitary angle, as in the Gibraltar skuU, tends 
to pitch the face forwards, thus giving room for move¬ 
ments of the mandible. It has the same effect as a 
backward tilt of the head. The prepituitary part of the 
cranial base represents the axis of the maxillary part of 

‘ “Nuwe Oaservaxipne ^ ladimocii tul Cranio Gibraltar- AreUv 
Anlnpolagm, 1909, wL p. 5. ’ 


ANATOMICAL PECULIARITIES 157 

the face aa well as of the cranial cavit}r. If this anterior 
part of the cranial base is bent downwards—towards the 
nose and mouth—as in skulls of the modern type, the 
facial parts are also necessarily bent downwards and 
backwards. The long base, the wide, open pituitary 
angle of the cranial axis, the long compressed form of 
the vault, the straight upper maqpn of the squama of the 
temporal bone, as seen on the side of the skull (see fig. 53), 
are all characters apparendy correlated srith a great 
maxillary development. They are also primitive or 
simian features. The essend^ difference between the 
Neanderthal and the modern types of sktiU is that the 
first, the Neanderthal, is an extended skull—the cranial 
base is opened out or extended at the pituitary an^le. 
In the second or modern type the skull is **flexed'^— 
the bending of the cranial axis is increased. 

I have dealt with the Neanderthal skull at some 
length. Every bone of the skeleton has its distinctive 
or specific characters. We have seen that Dr Henri 
Martin was able to idendfy an astn^us found at La 
Quina as that of a Neanderthal individual. It would 
be impossible to distinguish one modern race from 
another by the discovery of a single astragalus or ankle 
beme. The ribs, too, arc peculiarly rounded. Professor 
Schwalbe* and Professor Klaatsch* have made detailed 
analyses of the peculiar characters of the limb bones. 
Lately, Professor Boule' has attempted to restore a 
complete skeleton and give to it a life-like pose. He 
represents Neanderthal man as a loose-liml^d fellow 
with an easy, shuffling gait—knee and hip joints slightly 
bent. All the parts of his body are as p^ectly adapted 
to the upright posture as those of modern man. I will 
content myself here by merely giving an outline drawing 
of the thigh bone of one of the Spy men—set between 

> KriUtche Betpreckun; von Booled W«rk L'Aomau fotiiU 4 t U 
Ck^*U*-«mx~StumU^ ZHtukrift fOr M«rpK 19141 xvi. 

^ ZtiuJuifty 1910, *«l. I p. J72. ErgtMut der 

Aimttmit, 1907, vol. svit. p. 431 - 

* See r^ereoce, p. 117. 



the thigh bone of a man of the modern type and of a 

f orilla—as a sample to stand for the rest of the skeleton, 
t will be seen at a glance that the Neanderthal thigh 
bone does manifest in its shape and general conforma¬ 
tion a more simian character than the thigh bone of 
modern man. In the case of the tibia or leg bone 
anthropoid afBnitics are even more marked. 
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we should probably give Neanderthal man, not only 
separate specific, but even a se{Mrate generic, rank, and 
distinguish varieties or even species of Neanderthal men. 
Further, in most of the points in which the Neander¬ 
thal man departs from modem man he approaches the 
anthropoids. His peculiarities arc pronouncedly simian. 
But not all of them ; he has also his own peculiar 
adaptations and specialisations. 

It is when we survey the great assemblage of his 
simian characters that we understand how he came at 
first to be regarded as our Pleistocene anc«tor. Evolu¬ 
tion was in the air—evolution from a simian ancestor. 
Here was a human form with simian characters swarming 
in the details of his structure. The belief in man s 
recent origin was also, in those early days, dominant. 
Neanderthal maji presented himself to the pioneers of 
evolution as a later or Pleistocene st^e in man's 
evolution. When, however, it was realised that men 
of the modern type, just as highly evolved in structure 
of bone and brain as men are now, must have b«n in 
existence when Neanderthal man was still living, it was 
apparent that if the Neanderthal type did at any stage 
become converted into a man of the modern type, that 
stage of evolution must have occurred before the 
Mousterian period, the one we are now dealing with. 

Further, in size of brain Neanderthal man was not a 
low form. His skill as a flint-artisan shows that his 
abilities were not of a low order. He had fire at his 
command, he buried his dead, he had a distinctive and 
highly evolved form of culture—Neanderthal man was 
certainly not a dawn form of humanity. To find that 
form wc must go to a period which lies far beyond the 
mid-Pleistocene age. 
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Our journey round Europe, described in the previous 
chapters, has led to the conclusion that it was inhabited, 
during the long Mousterian period, by a people altogether 
dilferent from ourselves. When, therefore, wc set out to 
seek for pre-Mousterian man, we are naturally on the 
tiptoe of.expectation to see what kind of being we shall 
find. Was modern man evolved in some distant part of 
the world, reaching Europe for the first time in the 
Aurignacian period? Or was he the original inhabitant 
of Europe, being ousted during the time of the Mousterian 
ctilture by an intrusion or invasion of a foreign and 
strange species of man {Homo neandtrihaUnsU) } It is 
clear that we must know the past history of the whole 
world before we can answer those Questions with certainty. 
Meantime, we must rely on such tacts as we now possess. 
We are feding our way into a very distant period>-one 
which lies fifty thousand years or more behind the 
present. Naturally, the further back wc go the greater 
become our difiSciUties and our doubts. Gcdogical 
records, like historical documents, suffer by the lapse of 
lime—they become mutilated, destroyed, or completely 
swept away. Seen in a distant perspective, a long period 
of time appears to us a short one. 

The culture of the period we now enter—the Acheulean 
—is sparsely represented in the floor strau of caves and 
rock-shelters. At La Ferrassie, it will be remembered 
(%• 4 ®» p* i* 3 )» stratum lying under the Mousterian 
contained objects of the older culture—the Acheulean. 

ite 
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The chief records of this culture lie in dep<»its along the 
river valleys, to old stream-beds or deposits bud down 
at various mtcrvals during the Pleistocene epoch. The 
site which yields the clasric implements of this culture 
(beautifully worked dint hand-axes) is situated at St 
Acheul, near Amiens, in the valley of the Somme. A 
replica of the terrace at St Acheul can be found in Eng¬ 
land, in that stretch of the Thames vallcv where we 
commenced to study the deposits and culture of the 
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Mousterian period, and where I propose to take up the 
search for man of the older or Acheulean |>cnod. ¥ ig. 56 
shows the position of the various deposits—remnanttot 
ancient beds of the Thames—to be investigated. The 
Mousterian culwrc was found in the 50-f<W terrace-— 
the low terrace of Continental writers; it u the much 
older terrace—the loo-foot—which is to yield us traas 
of Acheulean man. At Swanscombe, situated on the 
south side of the valley, half-way between Dwtford and 
Northfleet, the gravels and loams of the lOO-foot terras 
form an extenrive deposit, in some places over 30 feet in 
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thickness, resting on the chalk bluffs overlooking the 
river. To obtain the chalk for the production of cement, 
the overlying gravel deposits have to be cleared away. 
In the process of removd thousands of ffint implements 
have' twen discovered at various levels in the gravel 
deposits. They exhibit a varied of styles in workman¬ 
ship, many of them bearing evidence of great technical 
skill. In former days the implements were gathered by 
the workmen, and, from them, passed into the posses¬ 
sion of collectors. Swanscorobe became renowned for its 
paizoliths. 

In the corresponding deposits of the Somme valley. 
Professor Commont,' by a careful series of investigations 
extending over the opening decade of the present century, 
observed that the implements were always arranged in 
the same sequence or order when the deposits in which 
they occur are rightly dated. It was formerly believed 
that there was no cultural sequence of implements in the 
Thames deposits. Collectors believed that the same 
stratum might yield implements of the most varied types 
of workmanship. To settle the question of sequence, a 
representative of the British Museum, Mr Reginald 
Smith, and one from H.M. Geologi^ Survey, Mr 
Henry Dewey, were delegated, in the summer of 191a, 
to investigate the implements and deposits of the too* 
foot terrace at Swanscombe.* The Associated Portland 
Cement Manufacturers, the owners of. the chief pit at 
Swanscombe—at one lime known as the Milton Street 
pit, but now as the Barnffeld—gave them every facility 
and encouragement in their investigation. In fig. 57, I 
give, in a diagrammatic form, the chief results of their 
inquiry. They found that three series of deposits were 
represented in the lOO-foot terrace'—each series represent¬ 
ing formations of a distinct period, each period mark«i 
by its own form of culture, a distinctive style of flint 
workmanship. The deepest and oldest of the three 

' See reftrcnce, p-194. 

* See tbear repoR: " Stratification at SwaaKombe,” Artka«hgi*t 1913, 
voL bdv. p. 177. 





end* with a stratum of loam—a deposit formed in still 
water in time* of flood. The second series of deposits, 
lying over the Strepyan, and therefore more recent, 
yielded, in its basal bed of gravel, the same kind of flint 
implement as occurs in the ancient deposits at Chelles, in 
the valley of the Marne, about eight miles to the east of 
Paris. At the time, then, when the second series of 
deposits in the loofoot terrace began to be deposited, 
culture or civilisation of the natives of the Thames valley 
had entered the " Chellean ” phase or stage. In the sands 
and loam, the later deposits of the second series, another 
culture appears—the older Acheulean, usually known as 
St Acheul I. The third and most recent series of the 
ioo*foot terrace again commences with a stratum of 
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ffravel, in which implements of the later Acheuleen type 
occur—St Acheul II. The stratum of gravel upper " 
gravel), marking the commencement of the third series, 
lies under the surface soil (fig. $?)■ The sands and brick 
earths which were probably present when the terrace was 
finished have been washed away long ago. To find the 
continuation of the third and last series of the ioo-fi>ot 
terrace we must descend from the level of that terrace at 
Swanscombe to the level of the 50-foot terrace. That 
terrace has been already mentioned—at Crayford and at 
Baker's Hole (p. 103). Lying at the base of the brick 
earths, in which the culture of the Moustcrian period is 
preserved, occur Paleolithic floors of the late Acheulean 
Mriod. Acheulean man lived on the floor of the valley 
before the brick earths of the 50-foot terrace were 
deposited. In 1880, Mr F. C I. SpurreU* found such 
a floor under the brick earths of the 50-foot terrace at 
Crayford. From the floor he gathered not only a finished 
implement, but also the chips which the workman had 
struck off in fashioning it, and part of the lower jaw of a 
rhinoceros—all of which he presented to the Natural 
History Museum at South Kensington. It is clear, then, 
the period we have now entered—the Acheulean—must 
be one of great duration. At its close the valley of the 
Thames was excavated almost to its present depth, for at 
such a level, buried beneath the de^sits of the middle 
terrace, we find the work-floors of Acheulean man. 

The commencement of the Acheulean period is re¬ 
corded, as we have just seen, in the upper series of the 
loo-foot terrace. It is pUuo, then, that the Thames 
carried out an enormous task during the Acheulean 
period. At the banning of the period the floor of the 
Thames valley lay flush with the 100-foot terrace. A 
process of land submergence was then in operation, 
attended by a filling up of the valley, and by the 
formation of the upper series of Acheulean deposits on 
the lOO-foot terrace. Afterwards an opposite movement 
set in, one of elevation of the land, leading to an excava- 
> Jcurm. GmL iSSo, voL xxxvi p. 544. 


men of the lOO-FOOT TERRACE 165 

tton, or» more probably, a re-e>cavation of the valley 
^most to its present depth. At Swanscombe the 
magnitude of such an operation is apparent, for the 
corresponding (ioo*foot) terrace on the ooposite or 
north side of the valley lies eight to ten miles distant. 
The whole width of the vallev was apparently cut down to 
an extent of too feet during the later part of the Acheulean 
period. It does not matter for our present argument 
whether the Thames cut her valley for the first time, or 
whether, as seems more probable, she only cleared out 
a former channel which had become silted up during a 
former period of submergence. It is clear, when we 
consider the magnitude of the operations involved, that 
the Acheulean emture covers a long period of time, one 
more than equal to all the later Paleolithic periods put 
together—Mousterian, late Paleolithic, Neolithic, and 
Metal phases of human culture. If we pitch the com¬ 
mencement of the Mousterian period, as a provisional 
hypothesis, at a distance of fifty thousand years, we must 
giw fifty thousand vears more to reach the opening 
phases of the Acheulean period. 

Considering the great duration of the Acheulean 
period, and the abundant evidence of the activity and 
culture of the men of that time, it is surprising that so 
little has been discovered of the men themselves. In 
nearly every case where remains of man have been 
ascribed to the Acheulean period, the authenticity of the 
discovery has been questioned or denied. The very first 
instance 1 am to cite is one which is placed—and rightly 
placed so—to what the geologist calls a ‘‘suspense 
account. Those suspense cases often prove the most 
instructive. Such cases should not be allowed to pass 
into oblivion ; the facts ought to be placed on record, to 
await the fate which will be assigned to them in the light 
of discoveries made at a future date. The suspense 
cases may prove false or prove true. They stimulate 
further research. The first discovery I am to mention 
brought to light the “Dartford" skull—supposed to be 
of Acheulean date. Dartford, as may be seen from 


THE ANTIQUITY OF MAN 


166 

fig. 56, lie« some five miles to the west of Swanscombc, 
situated in the valley of the Darent where that stream 
breaks through the line of the ioo>loot terrace and 
enters the marshy land on the south bank of the Thames. 
On the western side of the valley of the Darent, on the 
outskirts of the town of Dartford, a pit had been opened 
in a deposit of gravel, some t 8 feet in depth. The 
stratified gravels, containing interpolated pMitches of loam, 
represented a deposit of the ancient Darent. The sub* 
stratum of chalk on which the gravel rests is about 4.5 
feet above the Ordnance Datum line, and 30 feet above 
the Darent, which is about a third of a mUe distant, to 
the cast. In 190a, the pit, having proved unprofitable 
from a commercial point of view, was taken over by an 
ardent student of ancient man—Mr W. M. Newton, 
who then resided in Dartford. Between 1901 and 1908 

every bit of gravel excavated—some 5000 ton^— 
passed under the deliberate scrutiny of my workman, 
and every evening his daily finds had my careful 
examination.” * The nudority of the implements dis¬ 
covered were of the later Acheulean type. They 
occurred especially plentifully near a black band in the 
gravel, which Mr Newton r^arded as an indication of 
an old land surfiue. He also found numerous examples 
of “ figure-stones’’—curiously shaped natural flints, 
which, m some cases, had been deliberately chipped to 
give a semblance to the form of certain animals. Such 
figure-stones received the serious consideration of M. 
Boucher de Perthes (see p. 196). 

The account of the discovery of a human skull, in the 
gravel of the Dartford pit, I shall give in Mr Newton's 
own words: *— 

“ I was, as you know, much interested in the 
gravel as producing implements and other curious 
forms of man-worked flints in the shape of animals 
and heads of animals. I was in the pit almost every 

* See Mr Newton** paper on " Paloolithk Fifuree of Flint,* Joum. 
Britiik ArtkefUg. Attoe^ March 1915, p. 3. 

* A letter to the Anthor, dated Febriarp S 7 ih, 1911. 
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morning and evening. Two men were working the 
face at the south end of the pit; two—Randall, 
—the face at the north end. It was in the 
north face that the skull was found by the two 
men just named. They had broken into what is 
commonly termed a * pot-hole,’ into which it was 
impossible to see, as it lay 8 feet above the level 
of the floor of the pit, and about the same depth 
below the upper ground level. There was not 
the slightest appearance of any disturbance of the 
gravel such as might be produced by a deep grave 
above the pot-hole, and below the hole there were 
patches of sand, some loosely bedded large flintt, 
and a black band that crops out at several points in 
the working. 

« On the morning of May 16th, 1902 ,1 entered 
the pit soon after 6 o’clock, when the skull wm 
handed to me out of a heap of sand in which it 
had been preserved during the night. I had been 
in the pit the previous evening, after the men had 
left, and noticed that there had been a ‘fall’ of 
gravel from the north face. The men informed 
me that with the fall the pot-hole disappeared and 
the skull was found in the dihris. The men and 
1 agreed at the time the skull must have come from 
the pot-hole. 

“In the afternoon of the same day on which 
I obtained the skull, the north face of the pit 
was photographed for me by Mr E. H. Youens. 
Needless to say, I was impr»sed with the import¬ 
ance of the discovery. I offered rewards for the 
jaw, teeth, or any other bones; but, after much 
careful searching and sifting, no other human 
remains were found except the small pieces from 
the black deposit at a subscouent date. 1 did 
not publish an account of the finding of rte 
skull, as I did not wish to draw attention to what 
I was doing with respect to the animal forms— 
figure-stones.” 
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Before discussing the value of the Dartford skull * as a 
historical document, let us see what kind of man it 
represents—for there can be no doubt as to the sex, 
so strongly are the male characters developed. The 
skull, from which all, the face is missing, is of unusual 
dimensions. The brain capacity is 1740 c.c.—fully 2 50 cc. 
above the modern average. The great size of the brain 
need not make us sceptical of the antiquity of the skull. 
Even in the Neanderthal race, with all its ape-like 
characters, we have seen that some individuals, as at 
La Chapelle, went far beyond the modern average in 
mass of brain. Indeed, when we have become familiar 
with the implements of Acheulean man, we arc prepared 
to find that the brain that conceived and executed such 
works of art must have been one of a high order. 

The great dimensions of the Dartford skull are equally 
apparent when it is measured within the conventional 
frame (fig. 58). The maximum length is 207 mm.—17 
mm. above the average for modern English skulls ; the 
width, 150 mm., is 10 mm. above the average. The 
width is almost 73 per cent, of the length : it is a 
dolichocephalic skull. The height of the vault is equally 
remarkable; it rises i2q mm. above the ear-passages^ 
13 mm. beyond the modern average. The supra-orbieal 
ridges arc prominent, but moulded as in modem man. 
The width of the forehead at the level of the supra¬ 
orbital ridges is remarkable—i2o mm. The face must 
have been large and strongly developed. The forehead 
is wide, measuring 112 mm. between the temporal lines. 
The neck was thick, and the skull strongly implanted on 
it. The mastoid processes are massive, their apices reach¬ 
ing 35 mm. below the level of the upper border of the 
ear-holes. The width of the skull taken over the mastoid 
processes is I40 mm. The bones of the vault vary from 
7 to 8 mm. in thickness. 

If the question is put to a modern anthropologist: Does 

' Mr Newton preMOted ibe tkuU 10 the museum of tbe Royal CoUcce 
et Suraeons in 1911, where it is now preserred. 1 am LodeMcd to Mr 
A. 5 . MBttard for the first knowledfe of Mr Newton's discovery. 
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the Dartfbrd skull show any feature which at once 
distinguishes it from skulls of the modem type? he 
must return the answer: No, not one I But it must 
also be remembered that the same may be said of every 
skull found in depositt which are later than the Mousterian 
peri^—the Combe Capelle, Cromagnon, BrOnn, Grimaldi 
crania, not one of these shows any features which we 
are not familiar with in modern skulls. Indeed, in many 
of its characters the Dartford cranium agrees with the 
Cromagnon type (see figs. *3, 62). In some minor 
characters it resembles the Piltdown skull. We thus 
obtain little or no aid from the skull itself in fixing its 
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degree of antiquity. That must be determined on the 
evidence attending its discovery in the pit at Dartford. 

We have to admit at once that the evidence ol the 
Dartford skull being Acheulean in date is purely pre¬ 
sumptive; the cranium was found apparently at a depth 
of 8 feet below the surface, in a gravel pit yielding 
abundance of Acheulean implements. It 
have been embedded at the level of the * b^band, 
which may represent an old land surface. The pot-hole 
signifies a local subsidence of the gravel. To carry ^n- 
vTction, the cranium should have been seen and ciammcd 
while still embedded in a stratum known to be Acheulean 
in date. We must also be certain that the stratum con¬ 
taining the skull, and all the more superficial strata, 
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were intact and undisturbed. We have no guarantee of 
this kind in the case of the Dartford skull. In commercial 
ventures it is seldom that such a degree of verification is 
possible, and 7et, if we insist rigidly on such conditions, 
wc may reject the most valuable of documents and records. 
We should further expect that other bones besides those 
of man should occur at the same level, but at the Dart-* 
ford pit no animal remains were observed. Further, we 
should expect the skull to show a high d^ec of mineral¬ 
isation—or fossilisation—but the Dartford skull is not 
heavy. Its surface is weathered, pitted, and of a light 
brown colour; when a fragment is broken, the freshly 
fractured sur^ce is grey and chalky. The condition 
does not suggest, but it does not exclude, a high antiquity. 
There is one remarkable feature to be seen on the 
inner surface of the cranium. The skull apparently lay, 
while embedded in the gravel, with its right side down 
and its left up. There was a perforation on the upper or 
left side, at which a drip of water must have entered, and 
then have passed round the inner aspect of the vault, 
making its exit at a small hole on the right or deep side 
of the skull. The drip has worn a groove or channel in 
the bone, about lo mm. wide and 3 mm. deep. The ear- 
holes contained a brown, sandy loom similar to that found 
in the pit. Further, the skull shows no signs of battering 
or erosion ; it could not have rolled fiu in the moving 
onvel in the bed of a stream. As a document, then, the 
Dartford skull is inconclusive. We cannot cite it as 
evidence that men of the'modern type lived in England 
during the Acheulean period ; yet we cannot reject it, for 
it is probably authentic 

To visit the site of the discovery of part of a human 
skull which can be assigned to the Acheulean period 
with some degree of surety we must leave the valley of 
the Thames for an interval and visit Blast Anglia, where 
the older deposits of the Pleistocene period are represented 
more completely and consecutively than in any other pnrt 
of England—perhaps more fully than in any part of 
Europe. Our quest takes us to the town of Bury St 
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Edmunds in West SuBbIk, situated on the Lark, a 
tributary of the Ouse. From the deposits in the valley 
of the Lark, a few miles below—to the north of--Bury 
St Edmunds, Dr Allen Sturge has gathered a collection of 
implements which represent man's handiwork during all 
the periods of Paleolithic culture. About two miles to 
the west of Bury St Edmunds Ues the rural parish of 
Westley, where the land rises about 100 feet above the 
level M the Lark. On the highest ground, in this area, 
numerous depressions or pockets in the chalk occur, 
some 10 to 14 feet in depth, filled with deposits of 
brick earth. In 1882, Mr Henry Prigg, a well-known 
archeologist, lived in the neighbourhood, and kept a 
close watch on such piu as were work^ for the brick 
earth, because they were known to yield implements 
of that type which we now rec^nise as characteristic of 
the Acheulean culture. Remains of the mammoth ^so 
occurred ; it was also said that a human skeleton had 
been found at a considerable depth in one of them. 
Late in the autumn of 188a a workman found part of the 
vault of a human skull at a depth of 7* feet (2-17 m.Jm 
the brick earth. Mr Prigg verified the find, and published 
an account of the fragment and of the palieoliths found 
in neighbouring pits at about the same horiaon as the 
skull. Mr Reginald Smith assures me that these 
palieoliths are ^ the type usually assigned to a late 
phase of the Acheulean period. 

In order to throw a clearer light on the ace and 
nature of the brick earths in which the Bury St Edmunds 
find was made, it is advisable, before describing the kind 
of man indicated by the fragment, to extend our journ^ 
twenty miles to the eastward, to Hoxnc, where the 
implements of the Acheulean type were first diswver^. 
It is a cross-country journey, which takes us into 
shaUow valley of the Waveney, a stream flowing eastwards 
on the confines of Suffolk and Norfolk. As long ago m 
1797, John Frere collected flint “spear heads bv the 
score from the brick earths of Hoxne, described them, 

‘ Anka^UgiA, iSota, vcl. xiii. p. 806. 
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and recognised both their antiquity and their human 
origin. John Frere’s discovery was forgotten until the 
year 1859, when Boucher de Perthes, utcr a struggle 
of twenty-five years, convinced the world in general and 
the leading English geologists in particular, that the 
curiously shaped flints in the terraces of the Somme-^ 
particularly those at St Acheul—were of human work¬ 
manship and fashioned when species of animals now 
extinct were alive. It was then that the importance of 
Frere’s investigations at Hoxne was realised. Sir John 
Evans and Sir Joseph Prestwich virited Hoxne, and 
found the brick earths and Frere’s implements. In 
1895-96, nearly a century after Frere’s discovery, the 
British Association sent a Committee — its most active 
member being Mr Dement Reid—to investigate the 
relationship <n the deposit of brick earth to that of 
boulder clay, a deposit resulting from the greatest of 
the Pleistocene glacial episodes. The annexe diagram 
(fig. 60) is complied from the records of the Committee.' 
The Committee found that the Hoxne brick earths, about 
7 feet in thickness, represented the topmost of a series 
of deposits filling an ancient valley which had been about 
50 feet in depth. The valley had been cut by a stream in 
the chalky boulder clay and the mid-glacial sands ; it was 
clear the Hoxne valley had been formed and filled after 
the time of the deposition of the boulder clay and the 
dose of the major glaciation. The bottom of this 
ancient valley is rather below the present level of the 
valley of the Waveney. The lower ao feet of the 
deposits filling the valley are composed of clay laid 
down in still, fresh water. Then follows a aeposit 
containing remains of plants which prefer a temperate 
dimate. Then another deposit, about 20 feet in depth, 
of black loam with remains of Arctic plants. Then, 
finally, a layer of gravel on which rest the brick earths, 
containing Acheulean fiints. 

An inspection of the strata at Hoxne convinces us that 
* See Keficri tf BriUsM 1896 (Liverpool)^ Section C, 


MEN OF THE loo-FOOT TERRACE 173 

the Acheulean period occurred long after the dme of the 
major glaciation ; a valley had been cut U> a depth of at 
least 50 feet and filled up again. In the intcpral between 
the formation of the boulder clay and the brick earth the 
climate had changed at least twice. We have seen, from 
the formation of the ioo*foot terrace, that the Acheulean 
period is very remote from our day; at Hoxnc we see 
that the major glaciation was equally distant from the 

Acheulean period. o r-o 1 

Returning now to the pit at Bury St LdmunUs, we 
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cannot have any doubt that the brick earth, in which the 

fragment of skull was found, is of the same a« and 

f^ed in the same way as the brick earth at Hoxne 

ffiff 60Y They are dated by the later tvpc of Acheulean 

implemints. the fragment itself, whief. « 

the Moyses Hall Museum at Bu^ St 

shows, in its interstices, particles of brick earth. It 

is stained a light reddish-brown. When stri^, it has 

the resonance of porcelain. The freshly fractured surface 

has the colour of chalk, except that the 

tone are tinged from the brTck earth, the edges of 

the fragment are brown and rounded. It is evident. 
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from the weathered, rounded edges of the specimen, 
that only a fragment had been present in the pit; the 
workmen had not detached it from a complete skull. It 
may have been the stray part of a skull, lying on the 
sumce of the land in Acheulean times, and washed, with 
other surface deposits, into the pit. At the present time 
the l^rk is lOO feet b^ow the level of the pits. 

Unfortunately, the fragment is not sufficient to permit 
one to reconstruct the original skull with any degree of 
certainty. A short time ago' an opportunity was given 
me of making a minute examination of this fragment of 
a human skull. From the appended illustrations the 
extent of the fragment will be seen. The upper two- 
thirds of the frontal bone, and about the anterior third 
of the right and left parietal bones arc preserved. In 
attempting to reconstruct the original, I first searched for 
an Engli^ skull showing, in the fronto-parietal region, 
the same form and proportion of parts, the same kind of 
sutural lines between the bones. Its prototype I found 
in a skull obtained from a gravel deposit m \he east 
end of London—of uncertain antiquitr. 1 next tried to 
find a counterpart for it amongst all known examples 
of Neanderthal skulls. The male crania, such as the 
Neanderthal calvaria itself, the specimens from Spy or 
from sites in France, were altogether different. The 
only crania, presumably Neanderthal in nature, which 
at all resembled the Bury St Edmunds specimen were 
those fragmentary skulls of women and cfiildren found 
at Krapina. In none of those, however, was the sharp, 
frontal bend present which is to be seen in the upper 
region of the lorehead of the Bury St Edmunds fragment. 
The frontal bone, at this bend, is remarkably thin—only 
3‘6 mm. ; I cannot believe that on such a forehead great 
simian eyebrow ridges were implanted. In the upper 
part of the frontal tone, and in the piarietals, the tones 
thicken to the moderate dimensions of 6 to 8 mm. The 
characters, so far as we have examined them, dearly 
indicate a person with a head of the modern type. 

* See Jomm. Anmt. mnd 191J, vo). xlvi. p. 73. 
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Mr Prigg formed the opinion that it was part of a 
woman’s skull, and with that conclusion I agree. Further, 
from the fact that the sutures between the separate bones 
are closed on the inner aspect and open on the outer, 
the woman may be regarded as over forty years of age. 

The next point I tned to determine was : How much 
of the frontal bone is missing? In an average English 
skull the length of the frontal bone, measured from the 
bregma (see fig. ii2,p. 330 ^ 

the nose, measures about 130 mm. The actual amount 
present in the Bury St Edmunds fragment is 89 mm. 
I have presumed that about 35 mm. was missing from 







?ia 61.—B«ty St omtW biSMftt *iew«l fro* the 

Aod froo 

the lower part. If luch an amount is ^tored the 
forehead assumes a natural proportion. It is not likely 
that I have underestimated the amount missing, tor, in 
the lower part of the frontal bone fig- 61), there 
is present an extension of the frontal air **“"• . ^* !* 
unusual in skulls of the modern type to find the air 
sinuses ascending more than 30 mm. above 
In Neanderthal skulls the fronul air y*” 


from me urawmg» witiv.. ^- o 

it will be seen that the Bury St Mmun^ 

be conveniendy oriented within the outline of a 

skuU. The original skull was certainly, as regards length, 
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below the modern average, even for women. I have 
allowed 125 mm. for the length of the parietal bonea 
measured along the vault of the skull—a very ample 
allowance. The lambda, at the hinder end of the sagittal 
suture between the parietal bones (see fig. 61^, has been 
placed 10 mm. in front of the occipital projection or pole 
of the skull. The length of the skull is thus represented 
as 183 mm.; it could ^ made shorter, not longer. The 
vault is remarkably flat on the top—a character in which 


CMmoamon (rtttm) 


FM. 6a.—TI h Bon St Eteaadi frifmoil «k««d fro* abo««. The apper 
Mpeet of a ikull ia plaoe^ beaidc K far oonpariton. 


the Bury St Edmunds fragment resembles Neanderthal , 
skuUs. It may be suspected that the pressure of the 
earth, in which the tragment lay, has produced a 
posthumous flattening, but such an explanation is im> 
probable when the symmetrical character of the coronal 
sutiue, between the frontal bone and the parietals, is 
observed. From the width and flattening ot the vault, 
one infers that the original transverse diameter of the 
skull could not have been less than 148 mm., the width 
being thus 80 per cent, or 81 per cent, of the length. 
Such a skull would be classed as brachycephalic, but it is 
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of a totally different type from modern brachycephalk 
skulls, the vault is so low. At the utmost, on the 
allowances given for the frontal and parietal bones, the 
height of the vault above the car-holes could not be more 
than 105 mm.^ The brsdn capacity of such a skull, 
using the Lec-Pcarson formula, 183 x 148 x 105 x ^x 
ao6s=i340CC.—a brain capacity about equal to that of 
the modern Englishwoman. 

Thus of all the people who lived in England during 
the long Acheulean period, frishioning the multitude of 
implements which mark the deposits ot their time—itun^ 
of them implements which show high skill and artirtc 
tastes—only two documents remain to tell us what kind 
of men and women they were. One of these documents, 
the Dartford skull, is of doubtful authenticity ; the «her, 
the Bury St Edmunds fn^ent, is such a mutilated 
document that one may well hesitate in forming any 
certain conclusion as to the type of person it represents. 
We know only their flint implements. Such habitations 
or shelters as they may have built, such implement as 
they fashioned in less durable material than stone, have 
been destroyed by the lapse of time. Wc have seen that 
valleys, which had been filled up, were again excavated 
during the Acheulean period, except in such « 

at Hoxne, where the river system had been changed. 
The filled-up valley at Hoxne, with bnck earths on the 
top, containing the implements discovered by 
remains now as at the close of the Acheulean period. In 
the Thames valley the Acheulean deposits have apparently 
been swept away, all except a fringe or terrace here and 

In the next chapter but one a search will be made 
on the Continent for remains of Acheulean man. The 
Continent, it will be seen, repeats the story of England- 
such remains as have been found of the Acheiueans are ot 
the modern type of man, not of the Neanderthal type. 


' la my imper to Uie /wm. ^ A»mt. the DluatfatvoM show tte c«^ 
beifht, but r& «n«r it made m tht text. Tbe height >t giveo 

u 115 mm. instead of 105 tnio- 


12 


CHAPTER X 


A MAK OF THE CHELLEAK PEEIOD 

Itf this chapter we again return to the valley of the 
Thames to ttke up the story of early man in England. 
The period now entered—the ChcUean—is one of greater 
duration than even the Acheulean, which has just been 
surveyed. The site of our first inquiry is at Galley Hill, 
a few hundred yards to the west, and rather nearer the 
river than the Barnfieid pit at Swanscorobe (fig. 56). The 
school and schoolhouse at Galley Hill stand on the brow 
of the loo-foot terrace, overlooking the river. The 
London road passes behind the school as it threads its 
way eastwards, along the brink of the lO^foot level. 
In 1888 the cement workers had quarried into the chalk 
bluffs both to the north and to the west of the school, 
until they had almost reached the London road. Work¬ 
men were then—in 1888—busy removing the gravel of 
the loo-foot terrace in order to expose the underlying 
chalk. The stratum of gravel—as they approachea the 
road—was between 10 and ii feet in thickness. It was 
while this area was being worked near the London road, 
a little to the west of the school, that the skeleton of the 
Galley Hill man came to light—the only representative so 
far discovered of the generations who lived during the 
period of Chellean culture. Our conception of the antiquity 
of man, especially of man of the modern type—for un¬ 
doubtedly the Galley Hill man is formed in the same mould 
as we are—turns on the authenticity of this discovepr. 
It is therefore of the greatest importance to examine with 
care every fact relating to the find at Galley Hill. 

178 
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The discovery was made laic in September i888. 
The first evidence 1 am to dte is a letter from Mr Robert 
Elliott^—a printer by trade, but an enthusiastic collector 
of everything relating to prehistoric times—to Mr E. T. 
Newton, the letter being written when Mr Newton was 
preparing for publication a descriptive account’ of the 
Galley Hill man in 1894—six years after the actual 
discovery;— 

According to my promise, I write to let you 
know the particulars of my find of human remains in 
undisturb^ gravel, capping the chalk, at the top of 
Galley Hill, m Kent, at the end of September 1888. 

** It was my custom to visit the pits at Milton 
Street, Swanscombe, Galley Hill, and neighbouring 
excavations every fortnight regularly (in search of 
fiint implements^ for more than two years before 
the discovery of the human remain»~so that 1 was 
well acquainted unth the fact beforehand. 

*‘It was on one of my fi>rtnightlv visits that I 
was informed by a man, named Jack Allsop (who had 
for a long time looked out and saved for me any 
implements or stones of similar shape, obtained while 
screening the ballast), that he had found a skull 
under the gravel. This I could hardly credit at 
first; but on my asking him to show it to me, he 
produced it in several nieces from the base of a pillar 
of laminated day ana sand, where he had hidden 
it 1 asked where the rest of the bones were. He 
pointed to the section opposite this pillar, and a few 
from it, and told me that he had left the other 
bones undisturbed for me to see and there, sure 
enough, about a feet from the top of the chalk and 
8 feet from the top of the gravel, portions of bone 

' MrEniou<lied,attbeaMof»eveniy,in 1909. H« ms n Soot—one of 
the black * Ellsotts from the border counlry. In his old age be fell into 
doaocial straits, and bad not Or Frank Corner, at great personal sactiAce. 
rcacned the Galley HUI and other apecimens, they woold hare pa»ed 
into a CoRlinental mtiKum. 

* See Qttart. Joum. <i»L 5 #r., 189$, voL It. p. $05. 
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were projecting from a matrix of clayey loam and 
eand. He also told me that several of the men 
employed at the works, the master of the neighbour¬ 
ing school, and others had seen the skull. 

The section of gravel was to or ii feet thick, 
and extended for a considerable distance along the 
south and east end of the pit; several pot-hoiM or 
pipes running from it, deep into the chuk. I care¬ 
fully examined the section on either side of the 
remains, for some distance, drawing the attention 
of my son, Richard, who was with me, and of Jack 
Allsop to it It presented an unbroken face of gravel, 
stratined horizontally in bands of sand, small 
shingle, gravel, and, lower down, beds of day^ and 
clayey loam, with occasional stones in it—and tt was 
in and below this that the remains were found. We 
carefully looked for any signs of the section being 
disturb^ but failed: the stratification being un¬ 
broken, and much the same as the section in the 
angle of the pit remaining to this day; but it was 
then clear ana not covered by rubbish, as, it now is in 
places, all the * callow' loam at the top being at that 
time removed to allow of the gravel being got at. 

“ I went on my knees, and with the point of my 
geological hammer and a knife tiied to work round 
each piece of bone ; but soon gave up the attempt, 
as the bones were so friable and fra^e that many 
went to pieces as soon as touched, so that I decided 
to work about a foot each way from the bones. 
Jack Allsop and I went to work, and we were 
fortunate enough to obtain the fragments which 
are now in your keeping [Mr Newton’s]. So 
friable were they that we had to place them on soft, 
newly screened sand to harden in the atmosphere, 
where I allowed them to remain between four and 
five hours, by which time they became a little 
hardened, and I carefully wrapped them in soft 

K per and brought them home. These bones had 
en left » situ by Jack Allsop, because of their 
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being too soft for him to get out, and also in order 
that I should sec them exactly as he found them. 
Within a few days of my obtaining them, you will, 
I think, remember that 1 brought the skull to you 
in pieces, and you kindly offered to piece the 
remains together for me ; but I preferred taking 
them away, as I then intended to work the subject 
up and describe and publish my find. This I have 
been unable to do, not having the necessary leisure 
from business, and I regret not having placed them 
in your hands before. The remains have been in 
my niuseum ever since, and no one has interfered 
with them, except mysdf and a few friends in my 



a dcscripdon of them might be published.” 


It will be observed from Mr Elliott’s letter that the 
master in the school, which overlooks the site of discovery, 
also saw the remains when they were sdll embedded in 
the gravel bank. By good fortune, the schoolmaster, 
Mr Matthew H. Heys, was also interested in prehistoric 
research, and was, as the following letter shows, alive to 
the importance of the find made by the workmen. In 
the summer of 1910, when Dr Frank Corner, into 
whose possession the Galley Hill remains had passed, 

t sve me an opportunity of verifying Mr Newtons 
cscription of the skull and skeleton, I obtained the 
following letter from Mr Heys:— 


« Some time ago, in 1888, my attention was called 
to some bones found in the gravel in close proximity 
to the Galley Hill School, where 1 was then the head 
teacher. As soon as the intimation of this find was 
received, I visited the gravel pit, and there saw a 
few bones and about a third part of a skull (part 
of the top and side) just exposed by a workman 
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excavating the gravel. To all appearances these 
bones were human. These were so intensely in¬ 
teresting to me, as I found almost daily Palawlichic 
implements in this gravel, and here might be 
the remains of a man belonging to the clan or 
tribe who had made these very implements. No 
doubt could possibly arise to the observation of 
an ordinary intelligent person of their deposition 
contemporaneously with that of the gravel, for 
there was a bed of loam, in the base of which these 
human relics were embedded. The underneath 
part of the skull, as far as I could see, was resting 
on a sandy gravel. The stratum of loam was 
undisturi^. This undisturbed state of the stratum 
was so palpable to the workman that he said, *The 
man or animal was not buried by anybody.’ The 
gravel underneath the skull, of which 1 took 
particular notice, was stratihed and undisturbed. 

« My next step was to induce the workman to 
desist from exposing these relics further until a 
photograph of them in situ had been taken ; and 
meanwhile he was to cover them carefully with 
gravel. To my utter astonishment and indignation, 
a day or two after, and before I could get a 

S hotographer, I found they had been removed by Mr 
.. Elliott, then a stranger to me, and without their 
having been photographed. My anticipated msscs- 
sion of them was thus thwarted. I soon learned 
there was a working arrangement between Mr Ellliott 
and the workman whereby the latter was subsidised 
to find fossib, implements, etc., for the former. 

** For a long time 1 took but little interest in the 
discovery, and this may account for my meagre 
description given to Mr E. T. Newton at the time 
when he read * paper before the Geological Society, 
of their Galley Hill skeleton. However, since then, 
I have been reconciled to the loss, for they fell into 
better hands than mine in many respects. 

" I cannot give details of the loamy stratum 
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which formed the matrix for these osseous remwos, 
nor exact measurements of the position of the 
ancient relics. The gravel bed was about 10 feet 
thick, resting directly upon the chalk and the loamy 
stratum, about 2 feet 6 inches from the toaom. 

“ Matthbw H. Havs. 

"Jmfy larA, I9IO-' 

There can be no doubt that in September 1888 the 
Galley Hill skeleton was found at a depth of about 
8 feet in the lOO^oot terrace, resting in a stratum of 
loam. The workman, Jack AUsop, Mr Elliott, and 
Mr Heys were all qualified to form an opinion as to 
whether or not the terrace over the skeleton was intwt. 
In their opinion it was. That was also the opinion 
which Mr Newton formed in 1894— on an examin^on 
of all the evidence then available. Mr Newton s verdict 
must carry weight with all geologists, for he hM spent a 
Kmc In hying. «>undly fnd .olidly . 
our knowledge of the animals which lived during recent 
Mological periods. His eminence as a geologist, and 
Specially h» caution as a thinker, are the best guarantees 
wccould have that these human remains belong to a man 
who lived while the too-foot terrace was saU in process 
of formation. As for my part, when I commenced a 
systematic examination of these remains m ^y 

attitude towards them was one of s^ptKism. Ihe 

discovery of a man—differing only m 
now living in England-in so anoent a setmed 

« vari.«?c with . belief in the orderly 
evolutionary suges in man s early 

when I saw that there was no possibility of denying the 
authenticity of the discovery without doing » 

truth, that it became apparent to 
many other inquirers,* that the find at Galley Hill had 

Zutukri/i, i 9 iOt voL L p 296- 
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to be accepted as a fact^ and that our beliefs regarding 
man's antiquity must be modified accordingly. 

7 *he gravel terrace in which the Galley Hill skeleton 
was found represents a direct extension of the deposits at 
Swanscombe. As was mentioned in a former chapter, 
Mr R^inald Smith and Mr Dewey found that the 
gravels in the Barnfield pit at Swanscombe represented 
at least three series of deposits of three different ages. 
In which of these three series of deposits were the human 
remains embedded at Galley Hill ? In the Barnfield pit (see 
fig. t7) there are two strata of loam—an upper, containing 
implements of the Acheulean period ; a lower, resting on 
the deepest or basal layer of gravel, and lying under a 
bed of gravel containing implements of the CheUean 
age. In the gravels at Galley Hill the same types 
of implements were found as at the Barnfield pit. 
There can be little doubt that the skeleton lay in the 
lower bed of loam—the one under the Chellean gravel. 
The stratum belongs to the oldest or basal series 
of deposits of the loo-foot terrace. In the basal 
gravel oaur the Strepyan or oldest form of Palawlithic 
implements. 

M. Rutot, who has done so much to systematise and 
date the deposits found in river valleys, not only 
recognised that the Galley HiH man lay in a deposit of 
Strep^ age, but regards him as a representative of 
that time. It is in the deposits of the same period, as 
M. Rutot was the first to demonstrate, that the early 
Europeans really applied themselves to stonecraft in 
earnest—shaping in a rough and crude manner the 
kind of immements which foreshadow the magnificent 
tools of the Chellean age. That the pioneers of the great 
periods of stone culture—the inventors of the palieolith 
—should be highly evolved men with big brains did not 
surprise M. Kutot. When, however, we look more 
closcl;!' at the facts revealed at the time of the discovery 
there is good reason for assigning the Galley Hill man to 
the subsequent or Chellean period. When, as at Galley 
Hill and at Hailing, representations of a complete 
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skeleton are found, with all the parts tn close proximity, 
it is almost certain that the remains have not been 
entombed by Nature, but by the hand of man. When 
Mr Newton read his paper l^fore the Geological Society, 
Sir John Evans, who took part in the discussion which 
followed, said that “the occurrence of a nearly perfect 
skeleton was su^cstive of an interment,” and “ ventured 
to maintain an attitude of doubt regarding the antiquity 
of the remains.” At that time, twenty-six years ago, 
the custom of burial was suppos^ to have been intro¬ 
duced at a comparatively late stage of human evolution. 
Since then, the discoveries in France have revealed 
deliberate burials as long ago as the Mousterian and 
Aurignacian periods. If we accept the discovery at 
Galley Hill as authentic, we must also accept the great 
antiquity of the human custom of burying the dead. 
We hardly do justice to the men who shaped the 
Chcllean weapons if we hold them incapable of showing 
respect for their dead. Certain it is that the remains 
found at Galley Hill are not those of a low type of man. 
In size, and in the richness of its convolutions, the brain 
of the Gallev Hill man docs not fall short of the average 
man of to-^y. 

We must admit, then, that a burial had been made at 
Galley Hill—but when ? It was before the Thames had 
laid down the final series of deposits in the loofoot 
terrace. Mr Elliott, Mr Heys, and Jack AUsop saw that 
the overling, stratified deposits were unbroken. They 
showed no trace of having been broken by a burial made 
from the present land su^c. As at Hailing, we must 
search for an old land surface, such as may be repre¬ 
sented in the Barnficld pit by the stratum of gravel, 
containing implements of the Chcllean type, and lying 
over the lower stratum of loam—the one in which the 
human remains were apparently embedded. Weighing 
all the evidence, we arc forced to the conclusion that 
the Galley HiU skeleton represents a man of the 
Chcllean period, buried when the lower gravel formed 
a land surface. The land surface of Chcllean times 
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became submerged by the later or Acheulcan deposits 
of the terrace. 

Having thus brought forward the evidence relating to 
the high antiquity of the human remains found at Gwiey 
Hill, we proceed to ascertain what kind of individud 

they represent. As to the sex there can be no doubt_ 

the bones of the skull and limbs show all the characters 
which mark the male. Nor can there be much doubt 
as to his age. The sutures between the bones on the 
vault of the skull are almost dosed—represented only 
by traces j he was past middle age, probably about 
fifty. His thigh bones, both of which were found, 
measure 422 mm., indicating a stature of 1600 mm! 
(5 3 inches)—a short’ man. Unfortunately, neither 

of the leg bones—tibi*—are complete, but by compare 
mg the fragments with complete specimens of both 
NMnderthaJ and modern types of man, an approximate 
estimate may be made of their original length—between 
no-325 mm. The 1 ^ was thus about 77 per cent, of 
the Icn^ of the thigh—the usual proportion for modern 
man. The reUtively long leg of negroid, Aurignacian, 
and of some Neolithic races, was not a char^ter of 
the Galley Hill race. As to the relative proportions of 
the upper limb, little can be said, for the bones of the 
forearm were never found. The lower end of the right 
humerus has been broken away. The original len«h 
of this bone was probably between 305 and 315 mmf— 
a dimension to be exited in a modern man of c feet 
3 inches. One peculiar feature of his organisation is 
worth noung here. The pectoral musde, which rises 
from the inner third of the collar bone or clavide 
and from the front of the thorax, and which passes in 
front of the arm-pit to act on the upper end of the 
humerus, was particularly well developed. The impres¬ 
sions for this muscle on the collar bone and humerus 
are extensive and pronounced. The bones are those 
of a well-made man of medium strength. The skeleton 
does not show a single feature which can be called 
Ncanderthaloid, nor any simian feature which is not 
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al$o to be seen in the skeletons of men of the modem 
type. The Galley Hill man represents no strange 
species of mankind; he belongs to the same type as 
modern man. 

Such are the general features of the Galley Hill nun. 
For students of human races the form of head and face 
has a special significance. In this part of our inquiry 
a special difBculty confronts us. We have seen that the 
bones when 6rst exposed were quite soft; the skull 
warped as it dried. To anthropologists, who refuse to 
recognise any but perfect specimens, the ^lley Hill skull 
will probably be regarded as an unreliable document. 
Were we to wait for the discovery of perfect prehistoric 
crania, the early story of man could never be written. 
We have to make the best of what is found, and, in the 
case of the Galley Hill skull, it is not difficult to make a 
due allowance for defects which arise from warping or 
earth-pressure. The skull, in all its characters, is ot the 
type nmiliar to students of the human body—it is an 
extremely lung, narrow skull, with a low vault. When 
viewed in profile and pUc^ within the conventional 
frame (fig. 63), it is seen to exceed the average modern 
English akt^ by 14 mm.—fully half an inch— 4 ts 
maximum length being *04 mm. From the front the 
skull appears to be flattened from side to side (fig. 63), 
the width having been originally just under 14O mm. 
The man was pronouncedly long-headed, the width being 
approximately 69 per cent or the length. We have 
already seen that most of the Palicolithic Europeans, 
especially of the Aurignacian period, had exceptionally 
long heads. In any large modern population in the 
western side of Europe, individuals with heads of a very 
similar size and shape could still be found. The height 
of the vault above the ear-holes in this ancient skuu is 
120 mm.-^ low amount when compared with the length, 
and yet in absolute amount rather above the modem 
average. In size of brain the Galley Hill man is not 
unlike the modern average man, but an exact estimate is 
not possible. From direct measurement It was found 
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that the brain mas* measured between 1350-1+00 c.c., 
but when we employ the indirect method and calculate 
the capacity from the diameters of the skrll—usin^ the 
Lcc-Pearson formula—a caMcity of 1500 c.:. is obtained. 
In actual size of brain, the ^ley Hill man did not diOitr 
materially from modern men. T*he cast of the brain, 
which Mr F. O. Barlow made from the skull, shows that, 
so far as concerns the convolutionarv pattern, the Galley 
Hill man was not inferior to the average modern 
European. The areas or lobes which are specially 


PlO. 63.—Ttw GsUty Hill *k«ll vkvtU (ms the tide uid frotn the froDi, 
the Ive bdac reMered. 

associated with the senses of sight, hearing, and touch, 
are all there ; so, too, are the convolutions which are 
concerned in speech and in movements of the limbs 
and body. 

The question of speech naturally leads our inquiry to 
the lower jaw—particularly to the region of the chin. 
Fortunately, the greater part of the left half of the lower 
jaw, and the whole of the region of the chin, were 
recovered. There are no Neanderthal marks at the 
symphysis of the jaw: the markings which indicate the 
origin of the chief muscles of the tongue are shaped and 
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placed as in modern man. From the conformation of 
the brtin and of the chin—being cxactlr as in modern 
man—we draw the conclusion that the faculty of spee^ 
was fully evolved. It is difficult to suppose that the 
race who invented and mastered the high art shown by 
Chellcan implements had not, long before, attained the 
£»ift of speech. When it is remembered we arc dealing 
with a period—the CheUean—which, so it is cstn^ted 
from the physical changes that have occurred since, lies at 



u aALLCV Hiiu. (Mt) 

IkttM ilMWi Uie dip* et tenwo. 


least between a hundred thousand and a hundred and 
fifty thousand years beyond our time, it will ^ 
a peat claim is made, not only for the antiquity of man, 

but for the antiquity of human culture. . . 

The reader have a difficulty m believing t^t 
human remains, to which so great an 
do not show in their structure, as weU u m therr depec 
of fossilisation, some evidence of their anaent wi^. 
They do. In the first place, the condition of pre^rvation 
is Mculiar—quite unlike any bones of Neolithic or of 
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Paleolithic date I have ever seen. Mr E. T. Newton is 
perfectly familiar with the degree of fossilisation seen 
in bones from the ioo*foot terrace. He and oth« 
authorities regard their condition as evidence of their 
high antiquity. There are several structural parts which 
indicate a primitive form of man. The skull is thick, 
the vault varying from lO to la mm.—altogether an 
exceptional measurement. The eyebrow ridges, although 
of the modern, bipartite form, are yet exceptionaDy 
pronounaid. The middle or supcacUiary pwts are con¬ 
tinuous with the lateral or malar parts, as in the most 
uncivilised of modern races. In the lower jaw itself, 
very primitive features are present. 

A drawing of the mandible from the side is seen in 
figs. 63 and 67. The ascending branch or ramus, which 
articulates with the base of the cranium, by means of the 
articular condyle, does not show the sigmoid notch or 
bay usually seen on its upper border. This notch is 
situated in front of the articular condyle, and behind the 
coronoid process to which the chief mu^es of mastica¬ 
tion are attached. In all modern races, in most of 
the late PaheoUthic, and in all Neolithic races, the 
sigmoid notch is deep and well marked. In the C^ey 
Hill ascending ramus such a notch is almost absent. 
Its absence is a primitive feature. The joint on the 
base of the skull, for the condyle of the jaw, shows in 
its shape and size the characters seen on the skulls of 
primitive races of the modern type. The ear-hole is 
remarkably large; the mastoid process behind it, on 
the other hand, is small. The area for the temporal 
muscle, the chief muscle of mastication on the side 
of the skull, is abnormally extensive, indicating large 
muscles of mastication. 

Five teeth remained implanted in the mandible—the 
two prcmolars and three molars of the left tide. The 
other lower teeth—incisors and canine—had dropped from 
their sockets after death. The crowns of the molar teeth 
are worn —not deeply—in the manner seen in the 
dentitions of races living on a crude, vegetarian diet. 
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The tcetb ihemselvca are not large, the total length of 
the crowns of the three molar teeth being 34*5 ^m. 
The last molar is slightly longer than the second. The 
width of the molars—the diameter between the chwk and 
tongue margins—is less than the length. All of those 
features arc such as we expect in an individual of a very 
primitive type : a combination of such characters would 
U very difficult to ffnd in any European of modern or of 

Neolithic date. • ^ u„ 

When the Galley HUl jaw and teeth are examined by 


n®. <rf U» tWWy HW u>i 


X-rays, we see that there is no trace of the pccu^ 
specialisation-the enlargement of Ac pulp cavily- 
taurodontism—which characterises, in a grea er 
lesser di^ee, Ae teeth of Neanderthal man (*“ P-/Yi 
In fig. 65 is reproduced an X-ray pho^raph of Ae 
teeth and mandible. The teeth show pnmitive chararters ; 
in aU their parts they are of an oldw and a 
type Aan the molars of Neanderthal man. The pulp 
2 «ties, in place of being large, as m adult apes with 


I Fof M account of the Galley Hill teeih, aoe «far«»ce, p. 179 (N«-tonX 
p. 14S (Keith). 
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worn teeth, *re particularly small. The smallness of the 
cavity is due to the fact that it is being rapidly filled up 
by the formation of secondary dentine—Nature’s way of 
protecting the sensitive pulp from being exposed, as the 
crown is worn by chewing. In shape of root, as well as 
in size and relative proportion of crown, Galley Hill 
teeth show a primitive human type. We need not, then, 
reject the Galley Hill remains on account of the modernity 
of their structure and characters ; they do show such 
primitive marks as we should exjject in an ancient form 
of Etuopcan. 

Mention has been made of the large muscles of 
mastication. The facial parts of the skull are gone, and 
we cannot mcuure the size of the palate directly. But 
we can estimate its size by an indirect method. More 
than half of the lower jaw is present; the size of the 
arcade, formed by the lower teeth, is known. From the 
lower set we can calculate the form and size of the upper 
set. In this way we reach the conclusion that the area of 
the palate (see p. 97) was between 29 and 30 cm.*-—its 
length being 53 mm., its width, 66 or 67 ntna. These 
dimensions are not exceptional; on many modern skulls, 
especially of primitive races, palates of equal or even 
greater dimensions are to be found. 

Why is it, then, that anatomists and geologists have 
been so reluctant to acknowledge the antiquity of the 
Galley Hill remains ? The anatomist titrns away from 
this discovery because it reveals no new type of man, 
overlooking the much greater revelation—the high 
antiquity m the modern type of man, the extraordinary 
and unexpected conservancy of the type. The geologist 
regards the remains with suspicion for two reasons—first, 
he has grown up with a belief in the recent origin, not 
only of modern civilisation, but of modern man himself. 
He expects a real anatomical change to mark the passage 
of a long period of time. Further, at a much later date 
than the formation of the lOO-foot terrace, a very 
primitive type of man survived in Europe —such a 
type as answers exactly to the evolutionist’s expectation 
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of a human anceafral form. The discovery of hun^ 
remains of the Neanderthal type confirmed gwlogists 
in their opinion that Pldstocene man must be of a 
more primitive—at least, of a different type to modern 
man. Hence the rqcction of all remains—such as 
those found at Galley Hill—which do not conform to 
this standard. 



CHAPTER XI 


PRZ-MOUSTEHIAN MAN IN PItANCB AND ITALY 


A JOURNEY of a little over one hundred miles from 
Galley Hill lands the traveller at the town of Abbeville, 
situated on the cstuarr of the Somme in the north-east 
of France. On the higher grounds of the northern 
suburbs of Abbeville, we 6nd an exact counterpart of 
the terrace we have left at Galley Hill. Thanks t» the | 
pioneer labours of M. Commont,* Professor at I'Ecole ^ j 
Normale of Amiens, a city on the Somme fully twenty | 
miles above Abbeville, not only the exact structure of 
the lOD-foot or 30-metre terrace—also named the middle : 
terrace—is known, but also the sequence of flint imple- '• 
ments contained in the various strata of this terrace. 
Indeed, it was M. Comment's discoveries in the terrace 
of the ^ey of the Somme which led to the inquiries 
at Swanscombe by Mr Ranald Smith and Mr Etewey. 
These gentlemen found in the loo-foot terrace of the . 
Thames valley, as we have just seen, the same triple | 
series of deposits, and the same cultures as M. Comment 1 
had previously discovered in the 30-metre terrace at • 
Abbeville and at Amiens. Even in the most ancient 
Paheolithtc times, intercommunication between France 
and England must have been sufliciently advanced to 
allow a free interchange of culture. In flg. 66 is given 
M. Commont's section of the loo-foot terrace at Abbe¬ 
ville, as shown in the Carpentier gravel pit. The lowest 


> Ijs gixtmtnU fimIMUM'futs dAtUvUU (LiDe, 1910). Se« oUo 
toL xix. p. $17 i 1911, vot. xsii. p. $75. 

rtmd^ 1911, voL cliii. p. iaj6. 
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series of deposits,' resting on the chsllc, is made up 
of a gravel, a greenish clav, and a chalky loam or 
marie. The worked flinu found in this series belong 
to an older culture than the Chellcan — they are pr^ 
Chellean. The second series of depwits is represented 
by a gravel and an overlying bed of light-coloured sands 
yielding flints of the CheUean period. The third senw 
of deposits bwns with a seam of flints, or ^vel, 
containing implcmeuts of the first Acheulcan culture; 


ACMWLKOM 


h*. 6&-SectiM of the yywtift tenmM rt Ab»w»Ul* (V. Coawomt). 


in the overlying bed of red, sandy, laminated loam— 
“limon fendiUe^’—occur the later Acheulean implements 
of the type found in the brick earths at Bury St ^unds. 
Often in the deeper layers of the last-menttoned s^tum 
occur black bands of manganese. At the Carrontier pit, 
as at the Barnfield, the series of deposits end with the 
late Acheulean culture ; but in other sites in the same 
terrace, and particularly in the lower or 5^foot terrace, 
deposits of a later date occur, containing implements ot 
the Mousterian, Aurignadan, and even late Palaiolithic 
cultures. Our visit to AbbeviUe assures us that in the 
» Si Ackeul ii aesr Amien*. 
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river valleys of the adjoining parts of France and 
England occur the same sequence of terraces, deposits, 
and cultures. 

The investigations of M. Commont belong to the 
commencement of the twentieth century. Seventy years 
before his time even more remarkable discoveries were 
made at Abbeville. In 1845, M. Boucher de Perthes, 
then a man of forty-one, was placed in charge of the 
customs of the town. In the years following the date 
of his appointment, cave exploration was attraaing the 
attention of antiquaries. It was in 1833 that Schmerling 
published the results of his investigations at Engis. 
No one had ever looked, or even thought of looking, 
in the gravel dwsits of valley terraces for human 
implements until Bucher de Perthes took up his abode 
in the Somme valley. The terraces were known to 
contain the remains of extinct animals, and their formation 
was supposed to predate man's appearance. About the 
year 1834 this antiquarian exdseman first noticed very 
curiously shaped stones in the gravel pits. These stones, 
we now. know, represented human implements of the 
Acheulean type. We are not surprised that he recognised 
in those stones the work of man's hand and of man's 
brain, but we have a difficulty in understanding why 
those to whom he showed them did not agree with him: 
Even in 1847, when he had published the first part of 
his great work, AnAquitii CtUiquts et AnUAUuvitnnes, he 
had not gained a single convert. Indeed, his discovery 
was re^uded in the light of a joke. In 1858 the public 
attitude towards Boucher de Perthes' work began to 
change, and in that change Dr Hugh Falconer, whom we 
have come across before as explorer of the Brixham cave, 
gave a helping band. He had in his younger days made 
known the extinct animals found in the Siwalik forma¬ 
tions in India, and in 1858 was searching the caves on 
the shores and islands of the Mediterranean for fossil 
animals. On his way to the caves he had the good 
fortune to call at Abbeville and to meet Boucher de 
Perthes. He realised at once that this local antiquarian, 
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in charge of the customs-house at Abbeville, had made 
a great discovery—one which revealed an ancient and 
unsuspected chapter of human history. Fakoner was 
one of a remarkable group of British scientists, embrac¬ 
ing Sir Charles Lycll, George Busk, who brought ^e 
Gmraltar skull to England, Joseph Prestwich, a wine 
merchant and geologist, John Evans, a paper manufacturer 
and antiquarian, and John Lubbock, banker, naturalist, 
and anthropologist. Falconer prevailed on his friends 
to visit Abbeville. The result was that this brilliant 
school of geologists became convinced that Boucher de 
Perthes’ ifiscovcry was right—the implements were of 
human workmanship, and that man had lived when the 
lOO-f^t terrace was being formed. 

In 1863 another famous discovery by Boucher de 
Perthes brought the English geologists back to Abbeville. 
The discovery was made in the Moulin Quiwon pit 
in the roo-foot terrace at Abbeville, a few hundred 
yards to the east of the Carpentier pit (6g. 66), so 
thoroughly investigated by Comment 

The Moulin QuVon pit, like others along the \^lcy 
of the Somme, had yielded a rich harvest of Pala»lithic 
implements—both Acheulean and Ch^ean types—to 
Boucher de Perthes, but not a trace of the man who 
fashioned them, although liberal rewards were held out 
to the workmen in the pits. On March a3rd, 
long-expected discovery was made ; on that azy Boucher 
de Perthes removed with his own hand a human jaw 
from the lower gravels of the Moulin Quignon pit 
The mandible lay^ in a'well-known, particularly black 
stratum of sand and gravel which contained manv flintt 
of the Acheulean type-“ cou^e-poingor« hand-axes, 
as they were then caUed. The black stratum was 5 m. 
061 fceO below the surface of the pit, almost on the 
chalk. The section of the Carpentier pit (fig. 66) shows 
how the upper or third series of deposits nuy d>P down 
almost to the chalk, as they evidently did at Moulin 


> For a ftiU aceoimt of the diacovary of, and 0.S th* 
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Quignon. The news of this discovery brought the 
Enghsh group of geologists hot-foot to Abbeville. It 
vns the first discovery of “river-drift”—terrace-gravel 
man. At first the visitors were impressed favourably. 
Then it was found that some of the implements in 
Boucher de Perthes’ collection were forgeries, foisted on 
him by the workmen. The Englishmen returned home 
in doubt, bringing with them the jaw, and also an isolated 
human tooth lound in the same stratum. Falconer and 
Busk took the jaw to the museum of the Royal College 
of Surgeons, and cut it across to see the state of fossilisa- 
tion. They also made a section of the isolated tooth. 
The cut surface of the tooth and of the jaw appeared 
surprisingly well preserved and fresh ; they were really 
shocked to find it contained as much as 8 per cent, 
animal matter. That was the circumstance which turned 
their suspicion into a serious doubt, although on the 
shelves of the museum in which they had met there was 
a series of specimens, prepared by John Hunter in 1792, 
to show that the bones of Pleistocene animals may contain 
as much as 30 per cent, of animal matter. Gimbernat 
had even made a jelly from the bones of the mammoth. 
Then a curious thing happened. In May of the same 
year, 1863, the English geologists went to Paris to meet 
in solemn conclave their conwires of France and pass 
sentence on the jaw. The conference broke up leaving 
the French section convinced that the Moulin Quignon 
jaw was an authentic document, and the English that it 
was a forgery. French anthropologists continued to 
believe in the authenticity of the jaw until between 1880 
and 1890^ when they ceased to include it in the list 
of discoveries of ancient man. At the present time 
opinion is almost unanimous in regarding the Moulin 
Quignon jaw as a worthless relic. We see that its 
relttation to oblivion b^ns when the belief became 
fixM that Neanderthal man represented a Pleistocene 
phase in the evolution of modern races. That opinion, 
we have seen, is no longer tenable. 

Was Boucher dc Perthes tricked ? Let us look at the 
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specimen, or rather at an exact cast of the spwmen, for 
it U on that I have had to base my examination. The 
mandible was originally covered by the black specks of 
the stratum in which it lay. Mr Busk found he could 
brush these specks off; that does not invalidate its 
authenticity. The shape of the mandible is remarkable. 
In fig. 67 ,1 reproduce the appearance of the jaw as seen 
from the side, in true profile. Beside the Moulin 
Quignon specimen, I have placed a similar outline of 



the mandible of the Galley Hill man. It U then reen 
that the ascending branch of the Moulin Quignon jaw, 
bearing the articular condyle and coronoid process, is 
altogether of remarkable width—5® mm. at its ^j^est 
part. The body of the jaw is not deep as measured from 
Its upper or tooth-bearing border to its Icwer. Indeed, 
it is shallow, but its thinness, measured from the inn« 
to the outer surface in the region of the molar tecA, 
is of more than averse amount. In the region of the 
chin and symphysis, alT the markings and features found 
in the chin region of modem man arc pre^nt. When 
a comparison is made with the Galley Hill manible 
(fig. 67), the Moulin Quignon specimen is, on the whole. 
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the less primitive. Its ascending branch is the wider, 
but the Galley Hill ramus shows the more shallow, 
and therefore more primitive, notch between the condylar 
and coronoid processes. The mandible which shows the 
nearest approach to Boucher de Perthes’ specimen is one 
known as the Foxhall mandible.* It was found in 
the same year, 1863, in the sand pit of Foxhall, near 
Ipswich. The exact stratum from which it came is not 
known. Huxley, Busk, and Falconer had the Foxhall 
specimen by them when they were investigating the 
Moulin Quignon mandible at the College of Surgeons. 



rio. 6S.—StippM of tbe Foihill nMCtdCbi* MpariaipoMid ett 
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The condition of preservation was similar in both cases. 
In fig. 68, I superimpose the drawing given by Dr 
Collyer of the Foxhall jaw on a contemporary drawing 
published of the Moulin Quignon specimen ; * they are 
almost identical. In the following figure, 69, I contrast 
the Abbeville jaw with that of a Neanderthal man—one of 
the specimens found at Spy. It is at once apparent how 
different they are. The Neanderthal (Spv) specimen is 
by kr the more simian, and if we did not know that men 
of the modern type must have been contemporaries of 
the Neanderthal species, we should never nesitate in 

I **Tlie Foci3 Hoouib jaw from SoSblk,* Robert H. Collyer, M.D., 
AfUMra*. Rtwitw, tS67, i«L v. p. m. 

» J. L Rome, F.C.S., Tk* Aki^UJaw, HoH, 1S64. 
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accOTting the Spy mandible as the true repreacntative 

of Pleistocene man. _ . »i.v 11 

Were our predecessors r«ht in rejecting the Abbcviiie 
mandible ? I think not. Boucher de Perthes ^es the 
most circumstantial account of its discovery. 
not a single point mentioned b^ Busk or by Falconer 
which mi&es its antiquity impossible. It was almost an 
isolated case in 1863, but since then the discovenea at 
Galley Hill, at Bury St Edmunds, at Chchy, wd at 
Crenelle have been made. Our predecessors were largely 


influenced by prejudice. Time vdll P«>bably show that 
the pioneer of Abbeville was not only neht a^ut the 
human imdements of the terraces, but ^so about the 
human remains. He died in .868 : .. not un.d 
iqo 8 that a sUtuc was erected to him in Abbewlle. 

In our search for men of the most ancient Paleolithic 
periods, we now move from Abbeville on the cstuarv of 
She Somme to Paris on the banks, of the Seme. The 
m-eater part of Paris is built on deposits—on tciwcs-;- 
faid down by the Seine. The river deposits of Pans 
oflfer certain advantages for our |»e«nt 
Galley HiU and Abbeville he m the tidal reach of their 
valleys. When submergence of the land sets in, the 
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tidal reaches of the valleys become filled up. After¬ 
wards, as the land rises a«in, the deposits are scoured out 
All that remains of these deposits are the fragments 
pre ser ved as terraces on the sides of the valley. At 
rarit we are far enough above sea-level to saf^uard the 
valley deposits; they may be disturbed in part, but at 
many plies we may exp^t to find the very oldest 
deposits lying in their original condition on the lowest 
part of the vSlw. At Chelles, for instance, eight miles 
to the east of Paris, the ancient deposits, with typical 
specimens of the Chcllcan culture, rest on the floor of 
the valley of the Marne. If ancient river deposits do 
cont^n human or other remains, there is no place where 
they were so likely to be discovered as in the foundations 
of Paris—for no area has been so extensively excavated. 

In the year 1868 a gravel pit was still worked oflT the 
Avenue de Qichy, right in the heart of that part of 
Paris which lies on the north bank of the Seine. The 
problem of man’s antiquity was still being debated. On 
the i8th of April of that year—1868—M. Eugine 
Bertrand, then a student in Paris, visited, as was his 
wont, the gravel pt oflT the Avenue de Clichy to see 
what fosril bones had come to light. The remains of 
extinct Pleistocene mammals had ^en found from time 
to time. On that morning he was informed that the 
labourers had exposed a human skeleton on the working 
face, of the pit. M. Bertrand was an expert observer and 
familiar with the strata of the pit. The depth at which 
the skeleton lay was 5*25 m. (17*3 feet) from the 
surface. It was embedded in the fourth layer from the 
top. Fig. 70, which shows the sequence of the overlying 
strata, is taken from a paper recently published by M. 
Rutot. M. Bertrand gave an account of his discovery to 
the Anthropological Society of Paris in the same year.* 
The antiquity and authenticity of the Qichy skdeton 
was accepted oy all the authorities in France except one~ 
M. G. ae Mortillet, who believed that the workmen at 
the pit had deceiv^ M. Bertrand. The clear-sighted 
> Bull. S*c. (fAntAr^p., 186S, ter. a, veL iit. p. jap. 
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would probably have remained there h^ it not been 
M Rutot. M. Rutot has spent a bfetime in s^djr- 
thc river deposits of the vaKvs of ^ 'J 

rinced that his observations of the 
rium may be applied to the valleys of the adjoming 
lie is rertain that the terraces of the Seme 
•__ u-..-. k—n farmed at the same ume and in 
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and verified his conclusions.* At Qichy he found the 
same deposits, in the same order as at Abbeville, as at St 
Acheul, and as at Galley Hill. Each stratum carried in 
it the corresponding Palrolithic culture. The skeleton 
at Clichy, he has proved, lay in a deposit which corresponds 
to the one in which the Galley Hill skeleton was em¬ 
bedded. At Galley Hill the human remains lay in the 
loam under the middle gravel, the stratum which contains 
polroliths of the Chelles period. At Clichy the human 
skeleton lay in a grey loam with bands of gravel and of 
sand which at St Acheul contains the typical Chellean 
industry. 

The discoveries at Clichy and at Galley Hill revealed 
very similar kinds of men. At Clichy a whole skeleton 
was represented ; we have clearly to do with a burial— 
one made probably from a Chellean land surface. As at 
Galley Hilh the individual found had a remarkably long 
head, 204 mm., with a width of 138 mm.—almost to a 
millimetre the length and width of the Galley Hill skull. 
Unfortunately, at Clichy the lower part of the forehead 
was broken away, but the bones of the vault have the 
same extreme thickness as at Gallev Hill—10 to 13 mm. 
The height of the vault above the ear-holes is almost 
the same—118 mm., a low roof for such a long skull. 
The ear-holes are wide and the mastoid process small— 
exactly as in the Galley Hill skull. On the other hand, 
there is a difference as regards the lower limbs. The 
Galley Hill tibia was not nattened from side to side ; in 
the Clichy skeleton flattening was present. Both were 
persons of low stature. Can we suppose that the work¬ 
men at Galley Hill and at Clichy had a supernatural 
knowledge and implanted those two similar but peculiar 
varieties of men in the same grologtcal stratum, and in 
the midst of the same ancient. Paleolithic culture ? As 
regaixls size of brain, the Clichy man, judging from the 
measurements of the skull, should be about of the same 
brain capacity as the Galley Hill man—under 1500 cc. 

> * Revisioo stntifiapbMuet d«s owcacots hnmaim quattenuurcf 
de I'Europe,* Bull. Set. dt GUL, 1910^ voL xxhr. p. la}. 
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I have died only this one instance from the ancient 
valley deposits of Paris, because it is not necessary to 
prove more than one case—one insttnee of a modern 
type of man who lived before the Moustenan pen^, 
the heyday of Neanderthal man in Europe. At Crenelle, 
on the south bank of the Seine, in Paris, human 
remains of the same type have been found at an even 
Greater depth, and others of a different type at more 
superficial horizons. There is no doubt tlut even in the 
carliMt Pabeolithic periods—one hundred thousand or 
even one hundred and fifty. thousand veaw ago—the 
culture and the people in the valley of the Seme and in 
the valley of the Thames were very much alike. 

From Paris our present inquiry takes m along the 
valley of the Rhone towards the north of ltdy. At 
Lyons it is weU to break our journey and visit Le Puy, 
situated on the upper waters of the Loire in a mountainous 
country to the north of the Cwennw. In the mweum 
of the^town is preserved the fron^ bone of a hunxM 
skull, which was found embedded in a volcanic matrix. 
The history of the specimen it weU known. An account 

of it was published IT i 8 + 4 > **>5 TTZ 

is that given by Dr Sauvage m 1871. In 1859, Sir 
Charles Lyell vi«ted Le Puy, and examined the volcanic 
deposits bn Mount Denise, where the specunen was 
found- The actual site of discovery is »itT»ted in a 
vineyard terrace near the summit of a hilL The 
matrw in which the specimen is embedded guarantees itt 
antiquity. The frontal bone is that of a person who 
lived b2ore the Ust volcanic eruption "'bich occurr^ in 
Central France. In the same deposit ^ 

found the remains of the cave-hyena and hippoi»tamus. 
The date of the eruption and of the skull is ^ereforc 

mid-Pleistoccnc-^bout the same age « ^e ^ry St 
Edmunds fragmenL Perhaps it may he older. Its 
interest for us is that although so ancient it d'A^rs m no 
essential particular from the frontal bone of » 
skull- (fig 71). From its dimensions one infers that it 
.« L^Le fP..ae da Daa^,' .87*. voJ. Ia« 9 . 
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SAle, thu$ throwing doubt on those which are undoubtedly 
genuine. 

The final discovery I am to dte as evidence that the 
inhabitants of Europe in pre-Mousterian times were 
people, not of the Neanderthal, but of the modern type, 
IS that made in 1863 by Si^or Cocchi, Curator of the 
Museum of Geolt^ in Florence.* In making the 
railway southwards from Arezzo, in the upper waters of 
the Arno, a cutting or trench over 50 feet deep had to 
be dug. During the excavation the Olmo skull was 
discovered. It lay at a depth of almost 50 feet (15 m.) 

I <■ LUemo fouU« nBlI* ItiUo Ccatnle,* M*m. itlL Stc. Ital. it St. N*t. 
Afiltn, 1867, voL U. No. 7. Abwnct ia BtttUt. Set, iAntkrep., 1868, 
sei. s, toL n. p. 40. 
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formed part of a relatively small skull—somewhat larger 
than the skull represent^ by the Bury St Edmunds 
fragment. The frontal bone is not thick, only 6’5 mm., 
and the supra-orbital ridges are not pronounced. From 
other features we infer the Denise skull was that of a 
young woman. Other bones of the human skeleton 
nave also been found in the same volcanic deposit, but, 
unfortunately, to meet a demand on the part of visitors 
to Le Puy, many spurious specimens were offered for 





PRE-MOUSTERIAN MAN 


107 


beneath the surface, in a deep stratum of blue » 
deposit formed in the floor of an ancient lake. That 
the skull lay in this stratum there can be no doubt It 
is still preserved in the Geological Museum of Florence, 
its cavity being filled—as when found—by a mass of the 
blue clay. Over the blue clay of the railway cutting 
were deposits—about tl feet in thickness—which Cocchi 
r^arded as of late Pleistocene and also of recent 
formation. The blue clay in which the skull 
embedded he assigned to the older Pleistocene deposits. 
The remains of the mammoth, and of an early form 
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of Pleistocene horse {Equus kritti)^ occurred at the same 
horizon as the skull. Near the skull, charred wood 
marked the site of an ancient hearth. The culture of the 
period is represented by a Paleolithic implement which 
may well belong to the Chellcan period. The exact 
cultural horizon to which the skull should be assigned 
cannot be fixed with any degree of certainty, but for our 
present purpose it is sufficient to be convinced that the 
skull is older than the period of Mousterian culture. Of 
that, I think, there can be no doubt. 

The skull is clearly a variant of the modern type. A 
few years ago, my friend, Professor Sera, was good 
enough to obtain for me an exact cast of tfie Olmo skull, 
and « is from that cast that the accompanying drawings 
have been made. When viewed in profile, the skull is 
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seen to be of about the same length as the Galley Hill 
and aichy specimens (fig. >» 5 

its width IS more difficult to estimate exactly, owing to 
some degree of distortion by earth-pressure, but it 
cannot have been less than i jo mm.—giving a head index 
of 74. The vault is low, about 116 mm. above the ear- 
passages, and remarkably flat—a feature recalling the Bury 
St Edmunds fragment. As in that fragment, the frontal 
bone is sharply bent, producing a wide and vertical forc- 
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head. The brain capacity is estimated at 1560-1600 c.c. 
—a large and capacious skull. The forehead shows a 
smaller development of supra-orbital ridges than i” the 
skulls of the more primitive of modern races. The 
width of the forehead, at the level of the upper margin of 
the orbits, is only 106 mm.; higher up, the minimum 
width is too mm. On the other hand, the bon« of the 
vault are remarkably thick—11 mm. There is not s 
single feature in this skull we can call simian. In this it 
agrees with other human skuUs of great antiquity. 

We have now completed a tour of Europe in search of 
pre-Mousterian man. The European of the Moustcrian 
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pericxl—Ncanderthad mxn—from an anatomist’s point of 
view, was of a most primitive type. He possessed many 
features which are rightly regaraed as ape-like. In the 
deposits of the two long periods which preceded the 
Mousterian—the Achculcan and Chellean—probably cover¬ 
ing between them a stretch of a hundred thousand years 
—at least, the Thames filled up and scoured out its valley 
twice during that space of time—we have found no trace 
of Neanderthal man, nor of his ancestor. The deposits 
of the Thames, of the Somme, of the Seine, of the Arno, 
from one side of Europe to the other, have revealed the 
same story—the existence of a man, a mere variant of 
modern man, one with a thick skull, a big brain, and a 
long head. How arc we to account for this unexpected 
revelation ? There arc two ways : we may bold with the 
majority of anatomists and geologists, and simply refuse 
to believe in the authenticity of these discoveries because 
they run so contrary to our preconception of how and 
when modern man was evolved. Or, with Se^ and with 
Rutot, we may put our preconceptions aside, and, as we 
are bound to do, accept the revelations of those discoveries 
as facts, and alter our conception of man’s evolution to 
harmonise with our facts. We have, in the first place, to 
conclude that man of the modern type is much older than 
we supposed. Wc expected to find him in a process of 
evolution during the Pleistocene period, but wc have 
traversed more than the half of that period and find our 
own species much as we find him at the present day. It 
is clear wc must seek for his evolution at an earlier time 
than the Pleistocene. Neanderthal man is a difierent and 
very primitive species of man. Where and when he was 
evolved we do not know, but dearly he was an intruder 
when he entered Europe at a late st^ of the mid- 
Pleistoccne period. Further, wc have to ttke a more 
complex view of the world of ancient man. In our first 
youthful burst of Darwinianism we pictured our evolution 
as a simple procession of forms leading from ape to man. 
Each age, as it passed, transformed the men of the time 
one stage nearer to us—one more distant from the ape. 

14 
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The true picture is very different. We have to conceive 
an ancient world in which the family of mankind was 
broken up into narrow groups or wnera, each genus 
beine airain divided into a number of sp^es—much as 
we see in the monkey or ape world of to^ay. Then out 
of that great welter of forms one soecies became the 
dominant form, and ultimately the sole surviving oncp 
the species represented by the modem races of mankind. 


CHAPTER Xll 


THE IPSWICH MAN 

On several occasions, in the course of our search for 
traces of ancient man, a cursoi7 glance has been bestowed 
on the three eastern counties of Ei^land ■—Norfolk, 
Suffolk, and Essex—which represent East Anglia. At 
Ipswich, in Suffolk, Mr Reid Moir discovered, in quite 
superficial strata, work •floors and hearths of two of 
the later Palieolithic periods—the Aurignacian and the 
Magdalenian. A Utde further to the north, near 
MiWenhall, Dr Allen Sturge’s excavations revealed work- 
floors of the Magdalenian and of the Mousterian periods— 
the work-floor <3 the latter being overwhelmed by an ice- 
movement of the last glacial phase of the Pleistocene period. 
Between Mildenhall and iMwich lies Bury St Edmunds, 
with its deposits of bricK earths and its wmains of 
Acheulcan man and his culture. Twenty miles to the 
east of Bury St Edmunds, in the watershed of the 
Wavency and on the borders of Suffolk and Norfolk, 
are the Hoxne brick earths, with worked implements of 
the Acheulean period. Those brick earths, we have seen 
(fig. 6o, p. 173), are the upper of a series of deposits which 
fill an ancient valley which was some jo feet in depth. 
In the deeper deposits of this buried valley no flints of 
the Chellean or of any previous period were encountered. 
We shall probably be near the truth if we regard the 
lignite deposit of the Hoxne valley—laid down in a 
temperate interval—as being as old, or older, thw the 
Chellean period. The Arctic bed between the lignite 
deposit and the Acheulean brick earths on the surface 
an 
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oroduct of the most severe of all the glacial cydes. It 
rim^tant for our present inquu-y to «cerum the 

copied /i86a^ In that illustration the Rev. 
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of Norfolk, a few miles to the east of 
diff is there 3< feet high. The section is simikr to that 
HoUe ^An anciint valley is seen m the section, 
fill^ S deposits. The valley has been cut 

fnVhe boulder clav. wEi is here capped by « 
of «contorted drift” and a layer of gravd. The ^d- 
glacial sands, seen at Hoxnc, arc absent. In their place 
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is an early Pleistocene deposit—upper or Runton beds, 
composed of laminated mud, loam, sand, and vegetable 
dibns, laid down in valley, estuary, and sea during 
many an alteration in the level of the land. Deeper 
still are the remains of an ancient submci^d forest—the 
Cromer forest bed. Tree trunks, some of the stumps 
still rooted as they grew, make up the Cromer forest 
beds. These beds take us to the boundary line between 
the Pleistocene and the Pliocene. Sir Charles 
lcK>ked on them as representii^ a transition period. The 
plants and trees are those which are still himiliar to us, 
but the mammals are of a kind which mark the fauna 
of the late Pliocene period. Three forms of elephants 
then lived in East Anglia—the predominant species 
being Eltphas mtri^ienaJu. The modern roebuck and 
beaver were also there ; so were an ancient form of 
rhinoceros (R. r/r»jfw), a large, extinct form of beaver 
(fngoMtheriHm). Lately, Mr A. C. Hinton has detected 
in these beds part of the arm bone of a monkey— 
belonging to a species very like the kind still living 
at Gibraltar. These deposits represent a long period ot 
time. Sir Charles Lyell was of opinion that the interval 
between our time and the deposition of the lOO-foot 
terrace was much shorter than that which lay between 
the terrace formation and the deposition of the Cromer 
beds. 

Having thus ascertained the position of the boulder 
clay among the deposits belonging to the early part of 
the Pleistocene period, it is necessary to fill in some 
details bearing on its r^tionship to the loofoot terrace 
of the Thames valley. Most geolc^ists hold the opinion 
that the boulder clay is older than the lOO-foot terrace 
because, at Hornchurch, in Essex, the valley terrace rests 
on the boulder clay. My friend, Mr A. S. Kcnnard, has 
called this opinion in question.’ He regards the loo- 
foot terrace as the older. Both views arc probably right, 
for in the lOofoot terrace there arc d^sits of very 
different ages. In the deepest stnuum of gravel of the 
‘ See Pm. Stt. Auiifiaritt, April 17th, 1913, 





THE ANTIQUITY OF MAN 


114 

lOO-fooi terrace, M. Rutot recognises deposits which 
belong to the very beginning of the Pleistocene period. 
The deepest stratum of the terrace* may thus be older 
than the chalky boulder clay. But the upper strata of 
the terrace arc certainly more recent than the chalky 
boulder clay, for in and under that deposit Mr Reid 
Moir has discovered worked flints which belong to a 
much more primitive culture than the Chcllean—more 
primitive than even the Strepyan, which preceded the 
Chellean. There can be no doubt, therefore, that human 
remains lying in or under a bed of undisturbed, chalky 
boulder clay belong to a much earliei; phase of the 
Pleistocene peri^ than any yet discovered in the lOO- 
foot terrace. 

The circumstances attending the finding of a human 
skeleton under a stratum of chalky boulder clay 1 will 
give in the words of the discoverer, Mr J. Reid Moir:*— 

” About a mile to the north of Ipswich, on the 
estate of Mrs W. N. Fonnereau, is situated the 
brickfield of Messrs Bolton and Laughlin, which is 
famous to geologists for the various deposits which 
have been exposed by the excavation of the London 
day for brickmaking, ‘ These deposits, which are 
given in descending order, are 

Chalky boulder day. 

Middle glacial sand and gravel. 

Decalcified red crag. 

London day. 

Woolwich and Reading beds. 

♦‘This brickfield is about ten minutes’ walk from 
my house, and for the past six years 1 have been in 
the habit of visiting it on an average three times a 
week, and searching for flint implements in the beds 
above the London clay. It will thus be seen that I 

' S«e p. ita. 

* For a fall account of the d'lKOvery and of the anatooMcal cbanctori 
of the Ipwich tkeietoo, aec/ewm /t«/. Anihnp. fmtU., t^ia, vo(. xlii. 
1 ^ 345 - 
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have had every oppwtuni^ of making myself fully 
acquainted with this particular district. Realising 
the importance of finding human bones in any 01 
the deposits from which I have obtained implements, 

1 have always impressed upon the workmen the 
necessity of keeping a sharp look-out for si^h 
remains, and of immediately communicating with 
me should any come to lignt 

«On Friday, October 6th, 1911, Mr Bolton and 
Mr Laughlin, for the purpose of measuring up the 
amount of work done by the workmen, were in one 
of their pits when one of the men called out that he 
had found a portion of a human skull. Mr laughlin 
went over to the spot, and, giving instructions for 
the remains to be carefully preserved and further 
digging to cease, went up to his office and telephoned 
to me. This was about ten minutes to two, and by 

2 o’clock I was down at the pit, and found that a 

portion of a human skull, attached to an almost 
Mrfect cranial cast, and some teeth, had been re¬ 
covered. It was pointed out to me that two bones 
were projecting from the vertical face of the section, 
and at a depth of about 4 fee' surface, 

but as I had to be back at my office before a quarter 
to three I did not stop to examine the site, but, 
wrapping the skull fragment and cast in a piece of 
sacking, carried them home. Before leaving the pit, 
however, I arranged for two of the workmen to 
meet me at 2 o’clock on the following day and 
dig out the remainder of the skeleton. At this time 
it had never even crossed my mind that we wew 
dealing with anything of great importance, and, in 
fact, I was quite under the impression that the bones 
belonged to a late interment. 

« Thinking, however, that my two friends, Messrs 
Canton and Snell, who had been associated with me 
in my work for some little time, would care to come 
with me, I telephoned to them, and they agreed to 
do SO. I also asked Mr Frank Woolnough, the 
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curator of our muscum> if be would care to go 
down and take some photographs of the spot where 
the bones were, as 1 knew he was anxious to get a 
series of interesting local views. Before any digging 
commenced we had a good look at the material—a 
hard clay—which covered the bones, and were 
surprised to find that no signs of any previous 
digging were visible. We therefore got the work¬ 
men to remove the overlying material with the 
greatest care, and kept the work under continual 
observation. 

“ When the bones were reached it was found they 
were in a most friable condition, so 1 gave orders to 
have the surrounding material dug up in large 
blocks, and 'this was accordingly done. When we 
came to examine these blocks and their conuined 
relics, my friend, Mr Canton, who is a member of 
the Royal College of Surgeons, strongly advised me 
to send them off at once to the museum of the 
College, where they would be properly treated by 
experts. Seeing the condition of the bones, and 
recognising the importance of having them attended 
to without delay, I at once agreed to' his advice, and 
the same evening carefully oacked the remains in a 
suitable box, which was forwarded to Professor 
Keith, the Conservator of the College Museum.'* 

The accompanying sketches, figs. 75A and 7CB, will 
make clear the position of Mr Moir’s discovery. Ipswich 
is situated in the valley of the Gipping—ten miles from 
the open sea. On the sides of the valley the same 
terraces and the same deposits are to be recognised as in 
the valley of the Thames. Passing northwards through 
Ipswich the traveller soon leaves the town and the valley 
and finds himself on a plateau, about 150 feet above the 
level of the sea, and covered everywhere by a thick 
stratum of chalky boulder clay, varying in depth from 15 
CO 25 feet. The plateau slopes gently to the west until 
it reaches the brim of the valley ot the Gipping—or 
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rather a side recess of the main valley. Messrs Bolton 
and Laughlin’s brickfield is situated on the edge of the 
valley—the surface level of the plateau at this spot being 
119 feet O.D. 

At the brickfield the chalky boulder clay has become 
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reduced to a stratum of about 4 feet in depth. In parts 
it is »weathered—the chalk and clay being altered 
in composition and appearance by exposure. That the 
stratum at the brickfield represents a direct extension of 
the great sheet of boulder clay» Mr Moir proved by sink¬ 
ing a series of pits from the brickfield to the crown of 
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the plateau. In the map prepared by the officers of the 
Gcolomcal Survey the chalky boulder clay is shown to 

exund to the pit. • n j • 

Immediatay after the discovery, Mr Moir <^led in 
the hdp of expert geolt^ists. Mr Wm. Whitaker, 
F.R.S., wrote:' “There is no doubt in mv mind that 
the pit gives a junction section of the boulder clay with 
the underlying sand and pavel. ... I fail, however, to 
undersUnd how man could have lived at the time of the 
commencement of the boulder clay, and I am m homa 
that further excavation may throw more light on this 
strange occurrence. As yet we have the skaeton and 
nothing else.” Professor Marr, F.R.S., of Cambrid« 
University, examined the site of the discovery, but, while 
admitting that the stratum over the skeleton represented 
boulder clay, thought it possible that “ the clay may have 
moved from another place" after its primary deposition. 
The Rev. Dr A. Irving of Bishop-Stortford, who has 
paid close attention to the more recent deposiw of Essex, 
also examined the stratum which lay over the skeleton, 
and formed the opinion that it does not represent an 
extension of the chalky boulder clay, but is a much more 
recent deposit, to which he applies the term of “ rubble 
drift." , , 

The antiquity of the Ipswich skeleton thus depends 
on the proirf of two things : (i) that the stratum which 
lay over the skeleton was truly a part of the great sheet 
of chalky boulder clay, laid down during or after the 
period of maximum glaciation ; (a) that it was absolutely 
intact and undisturbed since the time of its deposition. 
Mr Moir was keenly alive to the fact that a skeleton 
found at a depth of 4^ feet (1-38 m.) was, unless cori- 
vindng evidence to the contrary could be produced, 
most probably placed there by a ^vedig^r’s spade. 
He therefore took every means ol verifying the un¬ 
broken and undisturbed nature of the stratum in and 
under which the skeleton lay, for it was embedded 
between the weathered boulder clay above and the 
> See Jfum. Rcy. Antkrft. Instit., 1912, voL xii. p. Jji- 
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mid-glacial sands below. He and those who worked 
with him satisfied themselves that the overlying stratum 
was continuous and unbroken. We have already seen 
the measures he took to prove the continuity of the 
stratum with the main sheet of chalky boulder clay. 

We now turn to the skeleton itself to sec what 
evidence may be obttined of iu antit^uity by a close 
cjounination of its state of preservation and of its 
structure. When the blocks of matrix containing the 
fragmentary remains of the skeleton came to the 
museum of the Royal CoUege of Surgeons, we set to 
work and slowly dissected away the boulder clay, leaving 
the fragments implanted on a matrix of glacial sands. 
By placing the blocks together it was easy to reconstruct 
the original posture of the skeleton. From fig. 76 
will be seen that a whole skeleton was represented, and 
that it was placed on the right side in the ultra-contracted 
posture, we have already discussed the significance 
which is usually attached to the discovery of a complete 
human skeleton, with aU the parts in ^eir natural 
position. The most reasonable explanation is to supple 
that it has been placed where found by bun^. In this 
case, unfortunately, wc have no clear idea of the con¬ 
ditions under which the chalky boulder c ay was deposited 

_whether in deep water or on an old land surtax. Ir, 

as Mr Moir supposes, it was laid down on an old knd 
surface, then it is possible that the buri^ was made from 
that surface. At least it was not made from the prewnt 
land surface, for the overlying stratum was intact. The 
contracted posture scarcely hdps us in fixing a date. 
Contracted burials occur at all periods—Neolithic and 
Paleolithic. It will thus be seen that it is necemry to 
believe, if a prc-boulder clay date is accepted, that the 
custom of buri j may even go back to the earliest part 

of the Pleistocene period. . , , . • 

Nothing was found with or near the skeleton to give 
a clue to date. If the conditions were such as to SMure 
the preservation of a human skeleton, it is also probable 
that remains of animaU of the same period should be 



i20 THE ANTIQUITY OF MAN 

preserved in the same stratutn. At the horizon at which 
the human sk^eton lay no animal remains have been 
found at Bolton and Laujghlin’s pit. In the glacial sands, 
however, bones of Pleistocene animals occur, and in 
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many cases the condition of these bones is very similar 
in their state of preservation to the bones of the Ipswich 
skeleton. The substance of the bones is grey and chalky 
in appearance, crumbling to a white dry dust on pressure. 
The bones, when dissolved in hydrc^loric acid, leave 
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no animal matrix behind. No stone implements of any 
kind were found with the skeleton, but in the boulder 
clay at the place of dispovery, and in other localities, 
Mr Moir has collected many specimens representing a 
rude and early stone culture, very similar to the scries 
of implements which M. Rutot has obtained from the 
older Pleistocene deposito in Belgium. To this early 
Pleistocene culture—the one which precedes the Strepyan 

_M. Rutot has given the name of Mcsviiiicn. Whether 

or not the Ipswich roan represents an inhabitant of E^t 
Anglia prior to the deposition of the chalky boulder 
clay, there is no doubt men were then in that part of 
England': and'in the opinion of those who have studied 
the works of their hands and brains, thev were workmen 
who showed a considerable knowledge o! flint fracture. 

The Ipswich skeleton represents a tall man, 5 feet 
loi inches (rSoo m.) in height The cavity of theskuU 
was filled with a sandy, chalky loam, giving a fiurly 
accurate cast of the brain which had at one time occupied 
the space. The skull itself was much broken, but it wm 
possiole to reconstruct the main features of the head. 
The brain capacity for so tall a man is low, only HS®. 

All the characters of the skull are those we are familiw 
with in modern man. The characters wc ^»tc with 
Neanderthal man were absent. The forehead was 
treating, and the supra-orbital ridges were pronouwed, 
but of the divided modern type. When viewed from 
the side and from the front (fig. ??)» skuU fits 
comfortably within the frame designed for modern 
English skulls. The maximum length is 19a mm., 
about the same as in an average modern EnglishrMtu 
Its width is 144 mm., slightfy l^yond the modern 
average, giving a cephalic index of 75. The vault is 
flat on the top and also remarkably low, only in mm. 
—characters reminding us of the Bury St Edmunds 
fragment belonging to a time long after the deposition 
of the chalky touTder clay. • u- 

The characteristic mark of the Ipswich man ItM m his 
tibia or shin bone. No human tibia of a similar shape has 
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ever been described before, and after a prolonged search 
I have been unable to find any specimen which resemblw 
it either in ancient Of modern man, in health or in 
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disease. As r^ards the Ipswich tibia, there is no sign 
of infiammation, nor is there any reason to attribute its 
peculiar features to either a freak of growth or to an 
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PlO. 78.— S«ctioiM •ctoM a Mriti of tibte ti wkiM neca. A. A lectloo ocroM 
a meSont BafUih dUa at tke ^sBCtioa of oppa* tblnl wUli lowcf tw»- 
ihirdi. cenfated wkli UaiUu tecdon of the Tpawkh dbia. The otbm 
(opfeaent MCtioM at the mid point of tht tibia, exoqX the laat, which repre- 
•mtt a ooeitoo of the Sbok. 

individual peculiarity. I expect it to prove a character 
of the race. 

To give a clear idea of the peculiar characters of the 
Ipswich tibia, I reproduce in fig. 78 a series of sections 
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across the tibitc of various races of men, giving with each 
an outline section of the Ipswich tibia.^ 

The peculiar feature of the Ipswich tibia is the absence 
of the sharp, bony crest, which can be felt in all modern 
bones, descending on the front of the 1^, just under ^e 
skin. In place of a sharp crest there is a flat, anterior 
surface. Although the absence of this sharp crest is a 
simian character, yet the Ipswich tibia cannot be said to 
resemble the same bone of anthropoid apes (6g. 78, H), 
whereas the tibia of Neanderthal man docs show a distinct 
approach to the anthropoid form (6g. 78, C). In the 
Ipswich man the tibia is the opposite of the platycnemic 
leg bone of Neolithic races, in which there is a side-to- 
side flattening (see fig. 78, G). In the Ipswich specimen 
the flattening is from front to back. The funttional 
meaning of this peculiar character I cannot explain ; 1 
look upon it, as on the teeth of Neanderthal man, as a 
form of specialisation, the functional significance of both 
characters being unknown. The Ipswich fibula, too, is 
of a peculiar form (fig. 78, J). The femur shows none 
of the flattening in ito upper third which is so frequently 
present in Neolithic races. 

With that brief description we shall leave the Ipswich 
skeleton. As Mr Moir and the writer arc well aware, 
the discovery of human remains so near the surface, so 
destitute of all characters of a primitive or ape-like nature, 
cannot carry the conviction of a skeleton found at a depth 
which places its antiquity beyond dispute. If, however, 
the Ipswich skeleton W shown characters as disUncUve 
as those of Neanderthal man, or as those of the Piltdown 

man _found at a depth of a little over t feet below the 

surfiue—would anyone have doubted that its age was 
older than the deposition of the boulder clay ? I do not 
think the age would then have been called in question. 
But under the presumption that the mod^n type of 
man is also modern in origin, a degree of high antiquity 
is denied to such specimens. It is, therefore, all the 
more important that every discovery of human remains, 

• I For full description ofikdetoAiM* reference, p. 31ft. 
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made under drcumslances which makes their high 
antiquity a reasonable presumption, should be placed 
fully on record, with no fact kept back and none put 
forward that is not proven. 

In a former chapter, while describing the Moulm 
Quignon mandible, reference was made to a lower jaw 
found at Foxhall (sec p. aoo), which lies a few miles 
to the east of Ipswich. The deposit from which the 
mandible is believed to have come is formed of mid¬ 
glacial sands, a stratum of which is to be seen under 
che boulder clay at Bolton and Laughlin’s pit (fig. 75 )’ 
As already said, the evidence in favour of the antiquity 
of this specimen is only presumptive. 

If we are unable to trace man by his actual remains to 
a point beyond the boulder clay, m the deposits of East 
Anglia, it is otherwise as regards his implements. Sir 
Chiles Lyell expected these deposits to yield traces of 
early man. In 1863, when he wrote the first edition 
of lus Anticuity of he expressed this conviction very 
clearly as follows ;— 

“ Neither need we despair of orie day meeting 
with the signs of man’s existence in the*Cromer 
forest bed [sec %. 74, p. 4 I 4 ], or in the overlying 
deposits, on the ground of any uncongcniality of the 
climate or incongruity in the state of the animate 
creation with the well-being of our species." 

It is clear Sir Charles Lyell realised that the world was 
suitable for man’s habitation at the end of the Pliocene 
period, and that he was prepared to find human remains 
in deposits as old as the Cromer beds. Before the 
nineteenth century was out his prophe^ came true. In 
1897, Mr Lewis Abbott discovered flint implements 
definitely shaped by man’s hand in the “elephant" 
stratum of the Cromer beds.* In 1911, Dr W. L. H. 
Duckworth of Cambridge found another specimen.* So 

> W. T. L«wi» Abbetl, F.G.S .," Worked FlinU from the Cromer Bede,” 
Nsfutm StUaety 1897, voL x. p. 89. 

* W. L. H. Duckworth. Antifw. Soc. Cfimmunie., 1911, 

vol. XV. p. 1 $6l 
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far, however, no skeletal remains of the Cromer men 
have come to light. 

Early in the present century, the members of the 
Prehistoric Society of East Anglia carried the history 
of man far beyond the limit predicted by Lyell. Three 
well-known formations or deposits of the Pliocene period 
occur in East Anglia—the Norwich Crag, the Red Crag, 
and the Coralline Crag. The Coralline Crag is the 
oldest, dating back to at least the middle of the Pliocene 
period. Then follows the Red Crag ; then the Norwich, 
which, in turn, is succeeded, in point of time, by the 
Cromer beds. The deepest stratum of both the Norwich 
and Red Crags is formed by a “ stone-bed,*' representing, 
apparently, the sweepings of the old land surface whi^ 
preceded the deposition of the stratified, shelly, sandy 
tormations of the Crags. In 1910, Mr Reia Moir* 
discovered that the stone-bed under the Red Crag 
contained a series of flints showing definite evidence 
man's work. The worked flints, collected by Mr Moir, 
prove that pre-Crag man—man of the Pliocene epoch— 
nad already evolved a series of implements, representing 
several types as regards shaoe anu workmanship. It is 
true that the humanity" of the sub-Crag flints has been 
questioned, and even denied, by men who have given the 
subject of flint fracture their serious consideration. We 
have seen, however, that it took Boucher de Perthes 
a great part of a lifetime to convince his fellows of the 
humanity of those high works of art—palcoliths. A 
more rapid success has attended the labours of Mr Reid 
Moir. The ready acceptance of his results is largely 
due, as he would be the first to acknowledge, to the 
support and advocacy of Sir E. Ray Lankestcr.* 

As early as 1905, Mr W. G. Clarke* had observed 
"eoliths’^ in the stone-bed under the Norwich Crag. 
Since then Mr Clarke has collected a series of worked 

' See Pr«<. S«c. Em! Anglia, 1911, vo). I p. 17. 

* See Prat. Fay. Sot., Nov. 16,191 ij alto speciu publicatiofi of (be 
Ray. Antkrop. ImstU., 

* Prot. PrtkiU. Sot. Eat! Anglia, 1912, voJ. v. p. i6a. 
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flinw representing an “industry" of a later ^te than * 
Mr Moir’i series which come from under the Kcd 
Thus it will be seen that recent discoveries m East 
Anglia carry the histo^ of man in England to beyond 
the bounds of the Pleistocene epoch—well into the 
Pliocene period. We shall see that M. Rutot had, 
bdore these discoveries were made in East Angh^ classi¬ 
fied the Pliocene ** industries ” represented in the Pliocene 
deposiu of the Continent. , - ^ 

The antiquity represented by the sub-Crag Hints nnnot ^ 

be calculated with any degree of accural. Gcolomsts , 

assign to the Pliocene period a duration of over a miUion | 
of y wa. Estimates of the Pleistocene period, as we shaU 
see in another chapter, vary from one hundred thou^d 
years to one million five hundred thousand years. The 
more I become familiar with the evidence relating to this 
period, the more my judgment is drawn towards the 
lower estimates. The scale employed in the preying 
chapters allows for about three hundred thousand years 
for the Pleistocene period. If that allowance is accepted, 
then an equal period must be added to take us back to 
the time of the pre-Crag man. 

So far only passing allusions have been made to the 
glacial cycles which occurred during the Pleistocene epoch. 
Mention was made of a disturbance—due to sub-Archc 
conditions which followed the Mousterian period. This, 
the last of the glacial phases of the Pleistocene period, 
was recc^ised by Professor James Gdkie,' who named 
it the “ Mccklenburgian’’ glacial epoch in 1894. Sub¬ 
sequently, it has come to be known as the “ Wormien . 
glacial epoch—the term introduced by Professor Penck ‘ 
of Berlin in 1903.* We have also seen that under the 
Mousterian brick earths at Crayford there are si^ns of 
a pre-Mousterian glaciation—probably occurring in the 


I Tht AiOindty ^ Mtn in Eunp*, Edhibuigh, 1914- Cn 
ediiioD of Tkt Ortni Tu Aft <i8w> Profewof Gaflci* dijtintuisl^ 
foor oeiiod* glacialion, MDonied by three lotefflacial phase*. In* 
Xeocmknt itsearchet ted Frofeseer Penck to a similar conclusioo. 

«S« his later paper, ** Das Alter des Menschenfcschlecbtcs, ZttUtk. 
ftir 1906, vel sL p 390. 
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Acheulean age. The disturb^ appearance seen under 
the brick earths may represent effects of Professor Penck’s 
third glaciation, the Rissien," the “ WOrmien " being 
the fourth. The chalky boulder clay belongs to Professor 
Penck’s second and major epoch—the ** Mindclicn." His 
first glaciation—the GOnaieit "—fell in the Pliocene 
period, and corresponds in time to the deposition of the 
Norwich Crag. 

The glacial phases afford the student of ancient nun 
a series of milestones to mark his journey into the past. 
Unfortunately, we are not certain of the exact number 
of glacial phases, and, what is still more unfortunate, we 
are not yet in a position to offer a complete explanation 
of their occurrence and recurrence. The day will certainly 
come when their cause, their duration, and their sequence 
will become common knowledge. At the present time, 
the only explanation which answers the needs of those 
who are tracing man's history in recent deposits is that 
put forward ^ the late Major-General Drayson in 
1888.' He postulated a secondary rotation of the 
earth—a rotation completed in a cycle of 31,602 years, 
it is unnecessary here, even if the writer were qualiffed, 
to undertake the task of analysing General Drayson’s 
explanation. His work and conclurions are being 
y^orously advocated by Major R. A. Marriott,* D.S.O. 
T^e important point for us is this, that if Drayson’s 
hypothesis is well founded, the last ice age reached its 
maximum about thirteen thousand years ago, a date which 
fits very well with the evidence brought forward by 
geologists. 

* Tkt SartVs P*st Hut»ry, Chspioan ft Hall, 18S8. 

* Mam R. A. Mamolt, D.S.O., TJu Climng$ in tk» CUmnU, Mari- 
boroufs, LcndQR, 1914. 






CHAPTER XIII 


HIlDELbSRO MAN 

In this chapter we set out from England to make our 
last tour ot Europe in search of the remains of ancient 
man. On our last journey attention was directed to such 
remains as coxild be ascribed to men of the Acheulean and 
Chellean periods. On the present occasion we are in 
search of human remains belonging to a still earlier part 
of the Pleistocene period—to the very earliest part of that 
epoch, which, as we have just seen, is represented in 
Anglia by the deposits of gladal sands and boulder 
clay. such a quest our steps are naturally directed 
to Belgium, because of the labours and discoveries of 
M. Rutot, Conservator of the Royal Museum of Natural 
History in Brussels. He has spent a lifetime in the 
study of the various deposits which have accumulated in 
the Wlcys of Belgium—particularly in the industrial 
southern part of that country, where the valleys have 
been carved out and filled up by streams flowing east¬ 
wards to join the Meuse. In fig. 7p, I reproduce an 
illustration of M. Rutot's which pves in brief the 
conclusions he has reached concerning the number and 
the order of the deposits laid down in the valleys of 
Belgium during the Pleistocene period.* From the 
diarom (fig. 79) it will be seen that M. Rutot recognises 
five series of strata in these deposits ; but for our present 

• Set (be MlAwiDj ptpmby M. Ruiot: “GlacuUiont et humanity,” 
BuU GM, wiv.p-jj. "Rtrieion ttrtiipaphMjue 

dee onemcBts banaine quatenuire*,* iiU., tqto, voL niv. p. laj. 
'* L'ige de la m&choira humaint de Mauer,'' iiiJ., 1908, voL xxiit. p. 117. 
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following the “Rissien” or third glacial phtM. The 
ancient loes» was certainly in process of formation 
during the period of Achculean cultur^ for it contains 
Impkmtno of th>t culture (%. 79); The upper loum 
of the lOO-foot terrace m the valley of the Thames 
(see fig. 57, P- *63) corresjiond in tinie 

and cireumstance to the anaent Iocm. The Bury St 
Edmunds cranial fragment finds its place in this horizori 
of M. Rutot’s scheme. Lastly, in the upper and find 
strata of his scheme, M. Rutot •" 

earths and loams the deposits which followed the fourth 
and last of the Pleistocene ice ages—the WQrmicn. 
In such deposits are found the implements of the ^o 
final Paleolithic cultures—the Solutrcan and Magdalenian. 
The strata of brick earths which covered the skeleton in 
the low terrace at Hailing may be correlated with the 
final deposits of M. Rutot’s scheme. M. Rutot s 
observations and conclusons have a very dir«t bearing 
on the inquiry we now have on hand,-for he has shown 
that his scheme holds true, not only for but is 

also appliable to the valley deposits of the Rhine, the 
Somme, the Seine, and apparently also to those of the 


Thames valley. r « i • • *. 

The elaboration of the valley deposits of Belgium into 
a complete system forms only a oart of M. Rutot s 
discoveries. In the lower or older series of the 
Pleistocene valley deposits he has rccogni^d certain 
forms of worked flino which represent the earliest phases 
of Pleistocene culture. The implements are of the type 
known as eoliths. He recognises three 9ta^ *“.*^*, 
evolution of such early forms towards the true Paleolithic 
types. The first and oldest Pleistocene cultures be has 
narni^ “Rcutelien,” the second “Maflaien,” the third 
and final of the EoUthic suges «Mesvmien. Then 
follows, in the lowest of the middle Pleistocene beds, the 
most primitive of the Paleolithic cultures, the one to 
which M. Rutot gave the name «Strepyien ”—the 
prelude of the high art of Chellean culture. 

It is also of importance for our present inquiry to note 
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that M. Rutot distinguishes the deposits corresponding 
to those of the 50-foot terrace of tne Thames >^67 as 
the deposits of the terrace ; those corresponding 
to the lOO-foot terrace as the midJU terrace. In the 
deepest or oldest deposits of the loto terrace, he finds the 
shaped stones which represent his second Pleistocene 
culture—the “ Mafflicn.” Then follows the “ Mesvinien." 
Both of these cultures lie in and under the *‘glaise 
moseen ”—which we suppose to correspoitd to the 
chalky boulder clay. At least it is a remarkable fact that 
in the chalky boulder clay and mid-glacial sands of East 

miQ H C<UVTW 
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Mr Reid Moir has found Eolithic cultures verjr 
similar to those distinguished by M. Rutot as “ Mafflicn 
and Mesvinien.” 

One other observation of M. Rutot, with an important 
bearing on our present inquiry, is reproduced in fig. 80. 
The figure rcpr^uces M. Rutot’s secdon of the famous 
gravel deposits at St Prest, situated in the valley of 
the Eure, a tributary of the Seine, about fifty miles 
to the south - west of Paris. The deposits at St 
Prest represent those of the loo-foot terrace —M. 
Rutot's middle terrace of river valleys. The section at 
St Prest is of particular interest because here the 
Pleistocene deposits of the terrace rest dircedy on other 
formations of a late Pliocene date. It was in the deep 
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Pliocene arsivels of St Prest, containiM remain of a Pli¬ 
ocene elephant (EUphai mmdionalii), that M. Desnoycni' 
found, in 1863, the bones of extinct animals showing 
clear signs of having been cut or hacked by man 
(sec p. 313). Four years later, M. Bourgeois found in 
^c same Pliocene gravels, flint implements representing 
the last of the Pliocene cultures—to which M. Rutot 
has given the name “St Presrien.” Over the Pliocene 
strau at St Prest, M. Rutot recognises the usual 
Pleistocene deposits of the loofoot terrace—particularly 
the "glaisc moseen” (fig. 80). It is at the horizon 
represented by the junction of the Pliocene and the 
Pleistocene deposit ot the lOO-foot terrace that M. Rutot 
finds the earliest of the Pleistocene cultures —the 

“ Reutdicn.” , . . 

Having thus surveyed the early Pleistocene deposits 
of Belgium and of Northern France through the eyes of 
M. Rutot, and the phases of human workmanship which 
he has detected in them, our next step is to seek for the 
remains of the men who lived when such valley deposits 
were being formed. At the present time only one 
specimen is available—the famous Heidelberg mandible. 
The mandible was found in the deepest strata of a 
valley deposit, lying ten miles to the south-east of 
Heidelberg. That old University town is situated on 
the Ncckar, ten miles above its junction with the Rhine 
at Mannheim. Below Heidelberg, the Neckar is joined 
by the Elenz, a stream flowing northwards along a shallow 
valley, and through a rich, agricultural country. On 
the eastern side of the valley, fullv four miles above 
the junction of the Elenz with the Neckw, is the rural 
villas of Mauer. Qose by the village is the sand-pit 
of Mauer—also on the eastern side of the Elenz valley. 
Opposite the pit, the bottom of the valley stands 134 «"• 
(440 feet) above the level of the North Sea, and two 


1199. 


' M. t. Desooren, Ctmpt. 1863, vrt. Ivi pjx. Wi '' 

E T. Hwny, /Wat titUotUiUgi* kummiu. Pant, 187a M. G. Coji „ 
"U« IMpOu dc Si Pre**," Btt/L S*e. fAntknp., 1913. ter. 6, vol. iv. 
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hundred and sixty miles distant from the mouth of 
the Rhine. On the side of the valley, where the great 
sand-pit has been dug, the land rises 85 feet above the 
bottom of the valley, but so cxtensivelv and so deeply 
has the pit been worked that its floor has almost 
reached the level of the bed of the present stream. 
The working face of the sand-pit has a total depth of 
25 m. (7pJ feet). 

For a long time the Mauer pit has been closely studied 
by geologists on account of its clear representation of 
Pleistocene deposits, and because of the extinct biuna 
preserved in its deeper strata. No site in Europe, it 
was realised, was more likely to yield the bones of early 
Pleistocene man than the sand-pit at Mauer. No one 
was more fully alive to this possibili^ than Dr Otto 
Schoeiensack, Lecturer on Geology in the University of 
Heidelberg. Half an hour’s journey by rail took him 
to the pit almost daily. After waiting and searching for 
twenty years, the owner of the pit, Herr J. Rosch, was 
able to inform him on October 2 ist, 1907, that his twentv 
years’ search had at last been realised. Yesterday,’’ 
he wrote, “the desired evidence was obtained, for 
20 m. below the surface soil, and above the floor of my 
sand-pit, there was found the lower jaw of primitive 
man, in good preservation, and with all its teeth.’^ In the 
following year, 1908, Dr Schoctcnsack prepared and 
published a monograph on the lower jaw of Homo 
htideihtrgtntis which in exactness, directness, and fullness 
will always serve as an example for future discoverers 
of prehistoric remains.' 

Before discussing the anatomical characters of the 
Heidelberg mandible, it is necessa^ to sec what light 
may be obtained as to its antiquity. Concerning the 
authenticity of the And there cannot be any doubt; the 
bed in which the mandible lay was covered by a series 
of deposits, amounting in all to 78 feet. In the deposits 

‘ Dtr UHltrkitftr dts Homo htiHtlktrfaisii: £(n DoUrog nr 
PoUoontoioeU dot MoMchon, von Ouo SchoeUnttck, Leipsig, 190& ■ 
r«gr*i (0 add that l>r Schoetencack died in 191^ 
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over the mandible Dr Schoetcnsack recognised twenty- 
four different strata. They fall into • (0 

the uppermost, formed by recent lo^ (ng- 8i, U), 
a fine earth, a product of floods and drought; (i) the 
ancient loess (fig- 8i, C), a sandy loam, also a deposit 
from muddy waters; (3) the Mauer sands (fig. 81, A, A, 

B In one of the lower strata of this senes the mandible 

WM found. In the lower strata, remains of the foUomng 
extinct animals were found;—the lion (FV/w leo fosst/u), 
an extinct form of cat, a doe iCanis WjMrrwJw), two 
forms of bear, a species of bison, an esuly Pleisto¬ 
cene form of horse, and an early form of rhinocc^ 
(R. eirus(Hs\ and an elephant (£. From this 

fauna. Dr Schoetcnsack concluded that the Mauer ^ds 
correspond in date of formation “to the preglaml 
forest beds of Norfolk." If Dr Schoetensack s opinion 
is right, then wc ought to find the English contemporary 
of the Heidelberg man in those beds which he under 
the chalky boulder clay of East Anglia or above the 
Cromer forest beds (see fig. 74 i P- ***)• . . 

By a diff^nt process of reasoning, M. Rutot reaped 
• the same conclusion as Dr Schoetensack. The sands at 
Mauer represent a valley depoMt corresponding exactly 
to those he has studied in Bekium, both in a« and 
in manner of formation. In ng. 81, 1 reprwuce a 
diagrammatic section of the strata in the sand-pit at 
Mauer, as interpreted by M. Rutot. We have ^en 
that in the valley deposits of Belgium he has recognise 
three particular strata, representing products of the floras 
which followed each of the three cold phases which faU 
within the Pleistocene period. The stratum of recent 
loess, over 18 feet in depth—the uppermost of the Mauer 
pit—represents, in M. Kutot’s scheme, the dibris of the 
hut or “Wormien" ice J^e. The underlying strata of 
ancient loess, over ty feet in depth, is the product of the 
third or “ Rissien ” glaciation. Although no traces of 
human culture were fiaund in the stratum of recent 
loess at Mauer, there can be no doubt, for the following 
reasons, that its deposition belongs to the later Palarolithic 
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periods. Along the vtlicys 6f the Rhine and of the 
D^uhe the deposits of recent loess are known to yield 
implements bdonging to the Aurignacian culture. In 
the same regions, representations of the Mousterian 
period are found under the recent loess, but above the 
ancient loess. The latter deposit corresponds to the 
** limon gris " of Belgium and France, andJo that deposit 
occur implements of the Acheulean period. 

Near the middle horizon in the stratified scries of 
Maucr sands arc thick beds of clay and sandy clay, 
nearly 13 feet iri total depth, which M. Rutot identifies 
with the “glaise moscen” (A, A in fig. 8t), and regards 
as deposits of the great floods which marked the close of 
the second and greatest of the glaciations Mindclten ’*). 
The mandible lay 10 feet below the clay bed at Maucr. 
In the strata of Belgium, which lie immediately over 
the clay bed, occurs the last of the Eolilhic culture, the 
one to which M. Rutot gives the name of “ Mesvinien '• ; 
in the strata below the clay bed are found M. Rutot’s 
« Mafflien " implements. He infers, therefore, that the 
Heidelberg mandible represents a race belonging to the 
‘‘MafRien^’ phase of Eolithic culture. The valley 
deposits containing the still older Plristocenc phase— 
the “Rcutclicn"—are not r^resented :in the Maucr 
deposits. Thus from two different line* of reasoning 
we are led to the coftCltision that in the Heidelberg 
mandible we have a fragment of a European belonging 
to a very early stage of the Pleistocene period. 

An important inquiry has now to be made : How 
much can be inferred concerning Homo ktidoWtr^mUy 
seeing that we know only hia lower jaw and his lower 
teeth ? In the first place, the character* of the teeth 
leave us in no doubt as to his race ; he represents, 
beyond all question, a variety—a primitive varic^—of 
Neanderthal man. It is strange that we have not found 
a single trace of this race since we parted from the 
deposits of the Mousterian period until now. The 
pre-Moustcrian strata have yielded us only remains of 
men of the modern type. Here, however, we come 
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across Neanderthal roan of a more primitive type than 
any yet found in Mousterian deposits. The teeth show 
those peculiar features which differentiate them from 
those of men of the modern type—the enlarged pulp 
cavities, the swollen crowns and bodies, the curtailed 
roots (sec figs. 50 and 175). These arc not primitive 
or simian characters, but the reverse ; they are modifica¬ 
tions confined, so far as we have yet discovered, to this 
pe^iar variety or species of man —Htm ntandtrihaltmU. 
m these same features, man of the modern type —Horn 
japuns, as he is named—resembles the apes. Here, then, 
is an important fact—that at the commencement of the 
Pleistocene period that peculiar feature of the teeth 
which characterises the Neanderthal species of men was 
already evolved. It is true that on the last occasion 
1 wrote a systematic account of the remains of fossil 
man,* 1 still clung to the belief that the Neanderthal 
molars might in the course of further evolution revert 
to the more primitive form, and that Neanderthal man 
maht stand to us as a direct ancestor. On the evidence 
now avwlable 1 see that such a belief is untenable. 

One other feature of the Heidelbe^ dentition impresses 
the anatomist. At such an early date as the beginning 
of the Pleistocene period he was prepared to find in the 
canine or eye teeth some resemblance to the panted 
canine teeth of apes. This expecution was founded on 
the form of the canine teeth of modem man, ^ the 
peculiar manner of their eruption. In the Heidelberg 
dentition the canines are even less ape-Hlce than in 
modern man—they have subsided into the ranks of 
the ordinary teeth. In this we find a second pomt 
which bears on the antiquity of man. In an early 
species of man the canine teeth had assumed the 
“ human ” form by the commencement of the Pleistocene 


period. 

The Neanderthal nature of the Heidelberg mandible 
is rendered apparent by such a comparison as that made 
in fig. 82. The body of the Hcidaberg jaw, that part 

» AneUnt Typ** »/Mmn, Harper Brothert. 1911- 
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of it which carries the teeth, is set beside the opposite 
half of a mandible from Spy. In the adjacent li^re 
halves of an English and of a Tasmanian mandible 
are contrasted. The Spy mandible represents the 
Neanderthal type ; the Tasmanian illustrates a primitive 
modern type. It is unfortunate for our comparison that 
the molars of the Spy mandible are the smallest known 
in a Neanderthal specimen. Their total length, measured 
along the arch of the teeth, is 32-2 mm.; the three 
Heidelberg molars measure 3^ mm. Amongst the 
Krapina molar teeth there arc many of a larger size than 



MOMM WOtlMl. TA»WWIMUI. WV. 

Fio. Sz.—Hie ri|ht h*ir of tike bedy mmI ieel)i of tike HeMclbetf nieiidiMe 
viewed from efcove, end eontraated with helve* the metikdiblee of Spy 
m*o, oteTuaeuiieii. end of* modern Batopeen. 

those of the Heidelberg mandible. In the Tasmanian 
mandible the molars are particularly large for a modern 
dentition, totalling 36*4 mm., rather more than the 
Heidelberg molars. The front teeth—incisors, canines, 
premolars—of the Heidelberg mandible are of the same 
shape as those in the Spy mandible, only slightly 
laig;er. The Tasmanian teeth are quite different—more 
primitive. 

The teeth of Neanderthal man are arranged in an arch 
of characteristic form, the arch being flattened in front 
and the two sides of the arch widely separated (fig. 167). 
Those characters are easily recognisea in the Heidei> 
berg mandible. In the primitive modern jaw the dental 
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arch is elongated and more simian io form. As may be 
seen from fig. 82, the long diameter of the dental arch 
measured 62 mm. in the primitive Tasmanian, 60 mm. 
in the Heidelberg mandible, and 54 mm. in the Spy 
mandible. In width, however, the Neanderthal dentsd 
arch is much the greater. It measures 68 mm. in the 
Heidelberg specimen, 69 mm. in the Spy, and 61 mm. 
in the Tasmanian mancUble. The peculiar adaptation of 
the Neanderthal teeth—their wide crowns, large bodies, 
short roots, and the wide and relatively short dental 
arch, all point to a rough vegetable diet necessitating 



Pl«. 83.—ReeoMtracttoaarUMpakUorthtllrideltwtf owa.comptnSwlih 
PtoftMOt BmWi MMetlncUun of ttM L4 Owfclk* fiftlkte. 


a grinding rather than a cutting manner of mastication. 
From the arch of the lower teeth it is possible to re¬ 
construct the size and arrangement of the upper teeth 
and palate of the Heidelberg individual. In fig. 83 
this reconstruction has been carried out in order that 
a direct comparison may be made between the palate 
of the Heidelberg man and the Neanderthal variety 
discovered at La Chapelle-aux-Saints (see p. 150 * 
palate in the latter case was broken and the teeth lost, 
rrofessor Boule was therefore obliged to reconstruct the 
palate in that case also. The palatal area in each is 
almost the same—35 cm.* in the La Chapellc specimen, 
36-7 cm.* in the Heidelberg specimen, and 367 cm.* in 
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the Tasmankn. The width in the two palates shown 
in fig. 83 is almost the same, 72 mm.; and the length 
is nearly the same, 60 mm. in the La Chapelle and 
63 mm. in the Hmdelberg palate. From the palate 
we infer that the Heidelberg man cannot have stood 
much lower in the human swe than Neanderthal man 
of the Moustcrian period. 

If we confine our attention to the teeth, we have no 
hesitation in assigning the Heidelberg jaw to a primitive 
variety or race of Neanderthal man. From the very 
first, anatomists have been struck by the apparent 



PlO. 84. —Ptg6l« »f liw lleideB>en nuadible comowad willi • «orrMpoodiof 
view of Ilia OMUtdibie ot ui Aiwlnliui tutive. 


discrepancy between the “humanity” of the teeth and 
the massive power — almost bestiality — of the jaw 
itself. The impression we obtain from a close inspection 
is one of its great strength. This is even noticeable 
when a comparison is maiM such as is shown in fig. 84. 
In that figure the Heidelberg mandible is shown in 
profile, and placed beside a corresponding view of the 
mandible of an Australian native. The comrarison 
brings out an extreme degree of divergence. This is 
part^ularly evident in the ascending branch or ramus to 
which the muscles of mastication are attached. The size 
or area of this branch may be taken as an index of the 
size and strength of the muscles of mastication. In 
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height the ascending branch of the Australian mandible 
is pracdcallv the same as that of the Heidelberg specimen, 
but in width the latter measures 6o mm.---22 mm. more 
than the primitive Australian native. The area re¬ 
presented by the outer surface of the ramus of the 
ancient mandible is 34 cm.’; the corresponding area in 
the Australian measures 22 cm.*; an average modern 
Europwn mandible, 16 cm.* These measurements give 
some idea of the surpassing strength which must 
have characterised the masticatory system of the 
Heidelberg nun. The chief difference, however, is seen 
in the region of the chin and symphysis. In the 
Australian, although there is no prominent chin, yet the 
anterior or labial surface of the mandible ascends almost 
at right angles to the lower border of the jaw. The 
alvemar bo^er, on which the teeth are implanted, is not 
prolonged forwards markedly in advance of the lower 
border of the mandible. The reverse is the case in 
the Heidelberg jaw—the alveolar border is prolonged 
far forwards and the chin recedes almost as in an 
ape. On its posterior or lingual asp>ect the symphysis 
of the Heidelberg mandible shows the genial pit 
already described in conneetion with the chin region of 
Neanderthal man (see p. 145) ; but there is this dinerence, 
the pit is deeper, wider, and more ape-like than in any 
specimen belonging to the Mousterian period. As 
regards the markings of the chin—the markings connected 
with the attachment and mode of action of the muscles 
of the tongue—the Australian mandible shows all those 
features which characterise modern man. In the 
Heidelberg mandible, on the other hand, we see the 
same peculiarities as in Neanderthal man, but to an 
exawerated and to a more primitive d^ree. 

To show how the Heidelb^ mandible compares with 
that of an anthropoid ape, 1 have superimpos^ its out¬ 
line, in fig. 85,00 a drawing made from the mandible and 
face of a female orang—iMth on the same scale. In 
height and area of the ascending branch of the Jaw there 
is not much difference between the ape and Heidelberg 

16 





^ossa, bounded at the lower border of the symphysis by 
the simian plate. There is no simian plate, nor any 
trace of it, in the Heidelberg mandible. 

In 6g. 86 a final comparison is made to show the 
d«rree of resemblance between the mandibles from bpy 
and Heidelberg. The differences are those of degree, 
not of kind, ft is true that the ascending branch ot the 
Heidelberg specimen is much the lar«r. As regards , 
size and sLpe, the body of the mandible—the |»rt on 
which the teeth arc implanted—is venr much lUike m 
both cases. In the region of the symphysis the Hcidel- 
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berg mandible shows more primitive characters; its 
upper or alveolar border is more projecting ; there is no 
indjcati^on of a chin. In the Spy specimen the rudiment 
of a chin is apparent. A^n, on the posterior aspect of 
the symphysis the genial pit—a simian structure—is 
almost nlled up in the Spy specimen. This pit is 
^rnost to the extent seen in young gorillas m the 
Heidelberg mandible (see also page 433). 

There is another feature worthy of note, illustrated by the 
various drawings represented in fig. 8«. In these drawings 
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the Heidelberg, the Spy, a Tasmanian mandible, and a 
European mandible are represented from exactly the 
same point of view—at right angles to the chewing plane 
of the teeth. Such a view gives a clear idea of what is 
meant by the opening out of the floor of the mouth. 
The lower border of the mandible bounds that floor. 
Even in the primitive Tasmanian very little of the 
symphysis or ot the lower border of the mandible is seen 
within the arcade of the teeth (fig. 82). In the 
Heidelberg mandible, and to some d^ree in that from 
Spy, the lower part of the symphysis encroaches, as in 
the ape (see fig. 165, p. 446), on the floor of the mouth. 
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Yet. in spite of this ape-like feature, we must grant, I 
think thc^ possibility oPjpeech to the Hciddbcrg man. 
We cannotTithhold sueVa faculty from Nean<krthal 
man, such as the one found at La 

who had a brain above that possessed by the avwwe 
modern man. In the Heidelberg mandible we find the 
Nlderthal features of, t^e chm, only they are 
more primitive—more simian m their 
we allow fuU speech to the Moustenan man, wc must, 
TlcX assume the beginnings of such a faculty for 

”a sl^.r-nudc by Profc»or ElUo. Smith- 
direct &ng on the problem we are now considenng. 
He is of opinion that the human brain must have 
reached almost its full development, and that speech was 
probably in fuU process of evolution, before the ^^diblc 
tongue, and other parts which subserve the purposes of 
S ’had become finally and fully ^apted to th«r 
fSnTtions. That is very likdy to have been 
At least, we find in men of the * 

dentition very similar to that seen m the 
individual, and with mandibles, perhaps not so 
so primitive, but vet in essential characters l^e «he 
Heidelberg. In Neanderthal man th^ characters of 
teeth an?jaw are associated with a Ur« brain—one 
which was capable of subserving the faculty oj 
We have every reason to suppose, then, that 
Heidelberg man, with similar characters of jaw and teeth, 
had also reached a high development of “ 

Professor Elliot Smith’s suggestion holds true, namely, 
that in the process of human evolution the bmin Iwds 
the way, it is possible that the iMin of the Heidelberg 
man may prove as Urge as that of Neanderthal man. 

• S«o hii »dd*e»» “ Preside"* Anthtopological Section of lh« 

British Association at Dundee, 1913- 
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CASTBNIDOLO^MODERN MAN 

No revelation of prehistoric man co\ild be more convincing 
than the discovery of the Heidelbetg mandible. We 
have no shadow oi doubt as to its authenticity or signifi¬ 
cance. We accept as a definite and indisputable fact 
that there lived a primitive form of Neanderthal man in 
South Germany in early Pleistocene times, bestial in 
structure beyond all klnas of men now living. The dis¬ 
covery we are now to relate is the old and well-known 
story of Castenedolo—-the antithesis of the one narrated 
in the last chapter. At Castenedolo, in North Italy, we 
obtain all the details relating to the finding of remains 
of a people of the modern type embedded in strata much 
older than the sands at Mauer. As the student of 
prehistoric man reads and studies the records of the 
“ Castenedolo ” find, a feeling of incredulity rises within 
him. He cannot reject the discovery as false without 
doing an injury to his sense of truth, and he cannot 
accept it as a fact without shattering his accepted beliefs. 
It is clear we cannot pass .Castenedolo by in silence: 
all the problems relating to the origin and antiquity of 
modern man focus themselves round it 

If the map of North Italy be examined, it will be seen 
that the railway between Milan and Verona keeps close 
to the southern flanks of the Alps, and passes the town of 
Brescia on the way. In i860, Professor Ragazzoni—an 
expert geologist—was a teacher in the Techni^ Institute 
of Brescia. He was particularly interested in the fossil 
shells of the Pliocene formations which abound in North 
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Italy One of the favourite site# for collecting such 
specimens was a low hiU, only about too feet high, which 
nses from the plain at astenedolo, about six miles to 
the south-east of Brescia. Fig. 87 reor^uccs a section 
which he drew to explain the geological formation ol the 
hill The exact number and seouence of the strata do 
not concern us now. Wc note that the sectond s^tum 
is a deposit of boulder clay indicating one—probably the 
greatest—of the Pleistocene glaciations. The strata which 
have a direct interest for us are those numbered 8 and 
o: No. 8 a deposit of greenish-blue day containing 
shells—about 5 feet in thickness; No. 9 a deposit rich 



Fio. ij —Seetio* of lb* Mil (CoH# de Veow) U Cwlonedolo, nctr BreMis 
(lUcusoKi). 


in coral dibris and in fossil sheUs. About the age of 
the coral stratum there is no dispute; it was deposited 
when a Pliocene sea lapped against the southern flanks 
of the Alps. Were it to occur in England it would he 
under the Red Crag of Suffolk, for it belongs to the older 
Pliocene formation. The overlying blue clay, deposited 
from still, muddy waters, U not much later in dale than 
the coralline stratum. 

Late in the summer of i860, Professor Itagazzont 
visited Castenedolo, and had descended the pit, cut at 
the foot of the hiU (see fig. 87), and was searching the 
coralline stratum for Pliocene shells. As he searched he 
uncovered, on the face of the pit between the blue clay 
above and the coral stratum below, the fragmentary vault 
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of a human skull. It was coated and impregnated by 
the clay and shells of the strata between which it lay. 
Ragaazoni examined the overlying strata—one of yellow 
sand, another of grey sand—above the day, and could 
see no trace of a disturbance at their lines of junction. 
He searched further and found a few other cranial frag¬ 
ments near the same site. He took his finds ” home, 
and showed them to some of his colleagues at the 
Technical Institute. His discovery was received with 
incredulity. 

Until r88o—twenty years after the first discovery— 
nothing further was found in the pit. In that year, 
however, a friend of Ragaaioni's—who believed in the 
first discovery—commenced to excavate in the pit about 
twenty paces from the site at which the human remains were 
found. In two months he exposed, at the same horizon, 
between strata 8 and 9, numerous and scattered fragments 
of the skeletons of two children. The fragments were 
left in sifu until seen and examined Iw Professor 
Ragazzoni. Again the overlying strata were found intact. 
Then a further discovery was made—the skeleton of a 
woman in the contracted posture, compressed and dis¬ 
turbed by earth-pressure. The woman's skeleton lay 
within the clay stratum—a little over 3^ feet from the 
surface of the bank. The other human remains lay at a 
depth of 6^ feet from the top of the bank—the surface 
level of the soil. 

In 1883, Professor Sergt,* then a rising anthropologist, 
visited Ragazzoni at Brescia and saw the human remains 
found in the Pliocene strata at Castencdolo-^till covered 
by fragments of the original matrix in which they had 
been embedded. He found that the remains were those 
of people of the modern tyw. Two children, a man, and 
a woman were represented by the fragments, but only 
the skull of the woman was complete enough for a fe¬ 


me 
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construction. Professor Sergt was impressed by both the 
discovery and the discoverer. He went with Ragaaaom 
to the pit, made a fresh section of the strata, and 
convinced that all was as Ragazzoni claimed, nameiv, that 
he had discovered human remains in undisturbed beds 
of a Pliocene age. The race was of the modern human 
type. Some time before he died, Professor Ra«zzoni 
placed the human remains discovered at Castenedolo in 
Professor Sergi's custody, and they arc now preserved 
in his department in the University of Rome. 


in fig. 88,1 rewoduce two drawings of the woman’s 
skull copied from Professor Sergi’s excellent iilustrations, 
but fitted within the conventional standard lines used in 
former illustrations. The length is 189 mm.; the width, 
135 mm., being 71-4 per cent, of the length. Thft 
dimensions are above those of the avei^ modern 
European woman. The vault of the skull rises 115 mm. 
above the ear-holes, the pitch of the roof being thus an 
ordinary one. The brain capacity must have been about 

1340 c.c._the average for modern European women. 

The bones of the vault are not thick. The forehead is 
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wide (103 mm.) and almost vertical. There is a complete 
absence of supra-orbital ridges. The lower jaw is small, 
the chin pointed, the angle Wween the ascending ramus 
and bod^ very obtuse ^130*), as in women widt long, 
narrow, oval faces. It is a long, narrow skull, with not a 
single character we can identify as primitive. Indeed, if 
tested side by side with the skulls of modern women be¬ 
longing to primitive races, we should select the Castenedolo 
skull as representing the more highly evolved example 
of the modern type. Yet there is also this striking fact 
to be kept in mind : it is an exact counterpart of the 
skull found at a depth of 50 feet in a Pleistocene deposit 
at Olmo, which lies a hundred and fifty miles to the 
south of Brescia. The Olmo skull is that of a male, the 
Castenedolo that of a female, but both are of the same 
race. The discovery at Castenedolo convinced Professor 
Sergi that men of the modem type were already evolved 
in the Pliocene period. His sincere and intrepid advocacy 
compelled the attention of his contemporaries. The 
leading anthropologists.of Paris gave it a mixed reception. 
Quatrefages believed in the Cutenedolo discovery, and 
he and Hamy gave it a place in that Valhalla of ancient 
skulls—the “ Crania Ethnica.” Gabriel de Mortilletand 
Topinard refused to believe in it. Sergi, however, has 
never faltered in his belief. Even, as he himself reUtes, 
when Ragazzoni summoned him and Professor Issel to 
examine another Castenedolo skeleton exposed in sisu in 
1888, and when both were convinced that the skeleton 
represented a comparatively late interment, his faith in 
Ragazzoni’s former discoveries did not waver. To him 
those early discoveries were guarantees that men of the 
modern type were evolved as long ago as the beginning 

the Pliocene period. 

Castenedolo is a test case: it raises all the issues relating 
to the antiquity of modern man. Are we quite sure Seigi 
is mistaken ? Let us review briefly the principal facts 
on which our knowledge of the antiquity of man rests 
—man as we know him to^lty—separating "certainties” 
from the " probabilities " and the " possibilities.” Beyond 
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any doubt wc have traced men of the modern t)^—men 
belonging to races as highly evolved in ^y and brain as 
any race now living—to the banning of the Aungnacian 
penod. The men of Combe Capelle and of the Grimaldi 
caves were as highly evolved as any modern people, 
and yet they may have seen—probably did see—the 
Neanderthal men, with their simian brow-rid«es. In the 
Mousterian period modern man appears to have existed 
no longer in Europe. At least not a trace of him ocenn 
in any deposits of that period ; only the remains of that 
man of an altogether different build of body—Neanderthal 
man. Then beyond the Mousterian period what do we 
find ? In deposits of Acheulean and Chellean date not 
a trace of Neanderthal man ; only remains of men of our 
own type—long-headed and hig-brained. To me the 
discovenes at Galley Hill, at Clichy, at Olmo arc 
ceruintica—giving a sure foothold from which one may 
safely step further back into the past. To other^ 
equally competent to judge—they arc cither impossible 
or « not proven.” They are «impossible ” if we 8U|)poM 
that the world has always been populated by a single 
type or species of man, and that at every geological 
period this single type of mankind was slowly progress¬ 
ing towards his present sute. Is such a belief well 
founded ? Before we reach the middle of the Pleistocene 
period we find humanity has been evolved for so long a 
period that already there has been time for the diflerentia- 
don of at least two distinct species of men of a totally 
different type—modern and Neanderthal. Arc we quite 
certain the modern type may not be as old—in point of 
evolution—as the Neanderthal ? That I think we must 
admit, and with that admission we must also grant the 
possibility of the discoveries at Galley Hill, at Clichy, and 
at Olmo as true. 

Our difficulties increase as we go back. The discovery 
at Heidelberg is an unquestionable fact. It revealed a 
primitive form of Neanderthal man living in Europe 
early in the Pleistocene period. Have we any evidence 
of modern man at that date ? There is the discovery at 
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Ipswich. I£ the skeleton discovered there had been of a 
type totally dilTerent to that of modem man its antiauity 
as a “ prcbouldcr-clay ’* man woxdd not have been 
questioned. But being of the modern type, and lying 
beneath only a shallow stratum, it can never be cited as 
certain evidence that modern man was in East Anglia in 
the opening third of the Pleistocene period. To me its 
value is merely potential. All the futs pertaining to it 
ahoxUd be placed on record, but it can never be used as 
the basis from which to make another step into the past. 

Beyond Heidelberg our record ceases in Europe with 
two exceptions—the discovery at Piltdown and tne one 
discussed in this chapter, Castenedolo. One cannot say 
that the existence of man of the modern type in the 
Pliocene period is outside the ranee of possibilities. Sergi 
can cite the evolution of the w^f, the bear, the gibbon, 
and another anthropoid ape—Dryopithccus—as having 
been already evolved early in Pliocene times, not the 
same species which now lives, but from an anatomist’s 
point of view quite as highly evolved as the living species. 
What is possible in the evoludon of apes may also be 
granted as a possibility in the case of man. But when I 
gram the possibility of men of the modern type having 
been in existence during the Pliocene period, I do not 
think the discoveries at Castenedolo prove it. The 
deepest of the bones lay only feet below the surface 
of the land. Quatrefwcs mentions the fact that the 
bones were not fossilised to the d^ee noted in animal 
bones from the same depoat. A skeleton in a contractjwl 
posture must be regarded—unless proof to thc opposite 
can be produced—as a burial, not necessarily from the 
present land surface, but from a land surface. To me 
the discovery at Castenedolo is simpiv a possibility; it 
does not provide us with any sure foothold in our search 
into the antiquity of man. So far as modem man in 
Europe is concerned, we lose all trace of him at Galley 
Hill. We see the last of Neanderthal man in the 
sand-pit at Mauer. 




CHAPTER XV 


DISCOVSRIBS or ANClIKT MAN IN AFRICA AND lAVA 

Up to this point our attempts to follow man’s history 
into the remote past have been confined to Europe. We 
propose now to see what was happening to ancient man 
in the rest of the world during the advance and retreat 
of the ice sheet in Europe. We must confess at once 
that as yet we know very little of ancient man outside 
Europe, but nothing is more certain than that the coming 
generation will make good the blanks in our knowledge 
and explain many of the puzzling events of ancient 
Europe—such as the sudden appearance of men of the 
modern type in the Aurignacian p^od. 

Only a generation ago, when early or ancient man was 
spoken of, our thoughts and minds turned involuntarily 
to Babylonia or Egypt. As knowledge increased, these 
ancient places moved gradually from the background to 
the foreground of time. Behind ancient Egypt lie other 
and more ancient Egypts, and it is in the >^ey of the 
Nile we shall commence our sur^^. A rapid journey 
from Cairo to Capetown will provide an opportunity of 
judging what is known of the antiquity of man in Africa. 
Students of Egyptian history are now generally agreed 
that settled rule, under a dynas^ of kings, commenced 
in the lower valley of the Nile about 3500 s.c. In the 
opening decade of the present century, archieologists 
began to recognise that certain graves and cemeteries 
were older than the First Dynasty—were predynastic.” 
They presently were able to distinguish ** late,” “ middle,” 
and "early” predynastic interments. The people buri^ 
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in such graves were contemporaries of the Neolithic 
people of Europe. These pred^nastic graves, and the 
ancient Egyptians buried in them, have been examined 
and described by Professor Elliot Smith 

“ The early prcdynutic graves consist of shallow 
pits of a broad oval or rectangular form, scraped in 
the gravel or fine, yellow-grey alluvium, immediately 
beyond the area of cultivation. . . . The body was 
buried lying usually on the left side, with the arms 
and legs loosely flexed, the hands being between the 
knees and the face. The head was usually directed 
towards the south, or what those primitive people 
considered south. . . . With the dead were burted 
many objects which the deceased had treasured in 
this life, or his friends believed he might need in a 
future existence: pottery, vessels of stone, ^te 
palettes, ivory figures, beads, occasional objects 
made of gold and copper, knives, and weapons made 
of flint and other stone. 

“The prcdynastic or proto-Egyptian was a man 
of small stature, his mean height esbmated at a little 
under 5 feet 5 inches in the flesh for men, and 
almost 5 feet in the case of women, being just about 
the average for mankind in general, whereas the 
modern Egyptian ftUak averages about 5 feel 6 inches. 
He was of a very slender build, for his bones are 
.singularly slight and free from pronounced rough¬ 
nesses and projecting bosses that indicate great 
muscular development In fact, there is a suggestion 
of cflfeminate grace and frailty about his bones which 
is lacking in the more rugged outlines of the 
skeletons of his more virile successors. . . . 

“So far as their physical characteristics are con¬ 
cerned, the predynastic Egyptians arc probably the 
nearest approximation to that anthropological ab¬ 
straction—a pure race—that we know of. About 2 
per cent, of them are definitely negroid, and perhaps 

‘ Th4AmeuiU£cftiani,Hv^hx<ai*n,i9it. 
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another 3 or 4 per cent, display features which 
suggest the influence of negro admixture, but in 
$0 undecided a manner that it would be rash to 
dogmatise concerning them. 

*'The problem of the relationship of the early 
Egyptians and the Arabs is one that presents singular 
elusive difficulties. . . . But the modern Arab, such 
as those now dwelling in the provinces of Yemen 
and Hejaz, and the wandering Bedouin who make 
their way into Egypt, present so close a likeness to 
the proto-Egyptian racial type that it would be a 
matter of some difficulty to discriminate between 
their osseous remains." 

Dr Seligmann has also recognised the close resemblance 
between the Hadendoa—a tribe living on the western 
shores of the Red Sea near Suakin—and the prcdynastic 
Egyptians. 

Tnus, although the inhabitants of modern Egypt differ 
in many minor features from the men who lived along 
the Nile six thousand years ago—a difference which, as 
Professor Elliot Smith has shown, is largely the result of 
admixture with alien races—yet the early pirdynastic type 
still persists. We have seen the same persistence of 
ancient type in England. The Neolithic Briton of the 
river-bed ^pe still survives. 

The cemetery at Naga-ed-Der, which first provided 
Elliot Smith with the skidls and remains of predynascic 
Egyptians, lies on the Nile over four hundred miles south 
of Cluro. Our next point of investigation takes us south 
of Khartoum to Gebd Moya, a station situated on an arid 
range of granite hills between the Blue and White Niles. 
In 1910, Mr Henry S. Wellcome.commenced a series of 
explorations at Gebel Moya, and discovered a cemetery of 
prehistoric date. Some of the graves may have been dug 
in the time of the earlier E^prlan dynasties. In the 
deeper graves “ fossilised " skeletons or a tall negro race 
were found, belonging to a race not unlike the tali, long- 
limbed negro tribes who now live along the valley of the 
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White Nile. The remains of those people have been 
recently described by Dr Douglas Derry.* As in modern 
nc^oes of the same region, lip ornaments were worn, 
and in the women the lower incisor teeth were extracted. 
The discovery is important in this respect: it shows us 
that three thousand or four thousand years ago a tall 
negro type was in pxistence, and inhabited this part of 
the Souoan, practising the same bodily mutilations as 
their modern successors. 

The next point in our journey from Egypt to the 
Cape takes us to German East Africa. In 1914, Dr 
Hans Reck discovered in a stratified deposit at Oldoway, 
in the northern part of German East Africa, a human 
skeleton, in the contracted posture, and exhibiting all the 
features of a typical negro. The stratum in which the 
skeleton lay—one composed of calcareous sand—contained 
remains of extinct animals of the Pleistocene period. 
The antiquity of the skeleton is probably not so great as 
the stratum in which it lay, tor a complete human 
skeleton laid in a contracted posture signifies a burial, 
unless the opposite can be proved—or, at least, unless a 
natural entombment can be rendered probable. The 
teeth were artificially pointed by having been filed—a 
custom sdll prevalent among n^o tribes of East Africa. 
It is veiy probable that the negro was fully evolved in 
early Pleistocene times, but the evidence from Oldoway 
cannot be accepted as having finally proved this degree 
of antiquity.* 

So far as concerns ancient man, South Africa is dis¬ 
tinctly a land of the greatest promise. In recent years 
severu announcements of the discovery of ancient human 
remains have been made, but, so far, no full and authentic 
details have been made public. In his presidential 
address to the Royal Society of South Africa, Dr L. 
Peringuey discussed the evidence relating to the antiquity 
of man in South Africa. He could not show the fossil 

' See Ffve. ^ Stvtnfttntk /mttnuU. Cangrtu ^ London, 
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l>ones of any African of Paleolithic times, but he was 
able to exhibit many examples of the workmanship of the 
people of that penod. In the ancient river deposits of 
§outh Africa many implements very similar to those of the 
Chellean, Acheulean, Mousterian, and Aurignacian cultures 
have been discovered. The sequence of cultures in Africa 
appears to be less definite than in Europe. Dr Peringuey 
insists that stone implements of the Chellean type are 
found lying side by side in the same stratum with the 
implements of the Mousterian type, as if both cultures 
had been prevalent at the same time. The remarkable 
fact remains that, in South Africa, the European 
Pleistocene cultures are represented in deposits contain¬ 
ing the remains of extinct forms of animals—animals 
which were alive when Palaeolithic man lived in South 
Africa. 

No better evidence of the antiquity of man could be 
provided than that afforded by the Bushmen of South 
Africa—a n^oid race, rapidly hastening towards 
extinction. As artists, the Bushmen represent Europeans 
of the Aurignacian period; they decorate their rock- 
shelter with realistic representations of hunting scenes in 
the same manner as Europeans did before the Ice age 
came to a close. But it is not as modern representatives 
of ancient artists that they are cited here : it is because 
in the structure of their bodies they reveal a very highly 
specialised form—probably a very ancient form of man- 
Idnd —not primitive and ape-like, but a highly 
differentiated form of the negro type. The Bushman is 
the product of a long series of evolutionary stages. In 
estimating the antiquity of man, we must allow sufficient 
time for the evolution of such highly specialised 
representative types of modern man—such as the Bush¬ 
man, the West African negro, the fair-haired North 
European, and the yellow-skinned Chinaman. 

From Africa we now pass to Asia—a part of the world 
from which the student of early man nas expected so 
much and, so far, has obtained so little. It is true that 
we are provided in India and China with two very 
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distinctive types of mankind, so divergent that we must 
suppose them to be the product of a very long period of 
time. In Egypt and m England we have seen how 
little the native types have chang^ with the lapse of 
six thousand years. India and China will yet reveal the 
story of their prehistoric ancestral races, but in the mean¬ 
time we must be content with citing one observation— 
that made by Dr Friti Noetling of Tasmania when he 
was in the service of the Geo^ical Survey of India. 
When investigating a conglomerate deposit in Burmah— 
which contained the remains of animals belonging to the 
earliest part of the Pliocene period—he found flints show¬ 
ing distinct traces of having been worked by man.* As 
in all cases where chipped flints of an Eolithic type have 
been discovered, the ** humanity ” of Dr Noetling’s 
Burmah implements has been called in question. 

So far, our search in Africa and Asia for traces of 
ancient man has yielded only unimportant results. A 
visit to Java, however, will make amends. This island 
has given us the remains of a being which, after twenty 
years of debate, still occupies an undedded place between 
the realms of ape and man. 

Dr Eugene Dubois, who discovered the remains of this 
strange being, named it Pithecanihrtpus ereetus, because, 
although it possesses the human erect posture, it yet 
possesses many ape-like traits.* Dr Dubois saw in this 
ancient being the representative of an extinct family of 
animals which occupied a poaition between the human 
family on the one hand and the anthropoid family on 
the other. Pithecanthropus, in the opinion of the dis¬ 
coverer, was but the harbinger of a family of “ Missing- 
links." The story of the discovery of Pithecanthropus 
is well known. The site lies on the east bank of the 

' See Reefrds ^ Gt»t. Sttrvty 9 f t8^ toL xxvii. p. toi. Atoe 
Nahmt Sti 4 nt$t 1897, voL s. p. 89. 

* The tnore imporMi paper* on I^lh^nihroput are; Dr £ugcne 
Daboit, PiUut*nthr*fut trHtut, Rin 4 VUr^r^prm, BaUria, 1894. 
Profcecor G. Schwalbe, “Studicn oeber PUXtesmtAropui trtctMt" 
ZtiticMp Hir M»rfk»Urtt und AnlMn^, 1899, Bd. I pp. 16-240; Dr 
Eugene DuiboU, 7 >wu. Ktjr. DuiUn Sot^ 1896, vi. p. t. 
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Fra. 89.—Section of the east huh of the Beafnwao, near Tcfaitl, chowing 
the pooition of the fbeeiHfafooe lualain (Onbotc). 


ill the river valleys of Europe. The stratum which 
directly concerns us is the fosstliferous bed> about 4 feet 
in thickness, lying at the level of the present stream— 
the Solo or Bengawan. The fossiliferous stratum is 
well named. Between 1891 and 1894, Dr Dubois 
removed from this layer fossil bones representing twenty- 
seven different kinds of mammals — most of them 
belonging to. species which are now extinct. After 
comparing the animal remuns thus discovered with 
these which are found in Pliocene and Pleistocene 
deposits of India, Dr Dubois came to the conclusion that 
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the fossUiferous stratum must be assi^ed to a late part 
of the Pliocene period. The section of the Trinil 
strata reproduced in fig. 89 is therefore comparable to 
that of the Cromer forest beds given in 6g. 74, p. an. 
Below the fossiliferous bed is a stratum of conglomerate, 
representing the gravel bed of the ancient ^ngawan. 
Under the conglomerate is a layer of day—a deposit laid 
down in quiet, muddy water. Under the clay rests a 
marine deposit containing fossil shells of early Pliocene 
forms—corresponding to the “Crag” formations of 
East Anglia. Over the fossiliferous bed in which the 
remains of Pithecanthropus were found are stratified 
deposits amounting to 45 feet in thickness. These 
stratified beds of sand and fine, volcanic debris recall 
the Mauer sands overlying the Heidelberg mandible. 
Both at Trinil and Mauer the strata represent valley 
deposits. The fossiliferous bed, made up of a fine, 
triturated deposit of volcanic ashes and sand, represents 
the basal layer. After the valley deposits had been laid 
down during a period of subudence, elevation of the 
land commenced, the stream then cutting a new valley 
out of its old deposits and exposing the deeper strata on 
its banks. Dr Dubois, who was a surgeon in the 
colonial military service of Java at the date of this 
discovery, and who is now Professor of Geology in the 
University of Amsterdam, came to the conclusion that 
the animal remains in the fossiliferous layer belong to a 
late phase of the Pliocene period—^ne corresponding 
to the forest beds of East Anglia. The remains 
Pithecanthropus, which were discovered in that stratum, 
would thus belong to a somewhat earlier date than the 
Heidelberg mandiUe. 

To setue the date more definitely, and in the hope 
of finding further remains of this fossil humanoid form, 
Frau Lenore Selenka, writh assistance from certain 
scientific societies in Germany, fitted out an expedition 
in 1906 to continue Dr Dubois’ exploration at Trinil.' 

‘ Di* PitJueaiUkrcitu SekitkUn aatf M. L«Mra Selenka and 
Prafeaaor Max. Blanckeohoni, Berlin, 1911. 
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From one point of view the expedition was eminently 
successful. A great harvest of fossil forms was collected, 
but no further trace of Pithecanthropus was discovered. 
Seventeen specialists examined and described the ^yoat 
collections bought home by the Selenka ex^dition. 
TTic conclusions drawn by Dr Stremme and Dr Janensch 
from a study of the mammalian remains was that the 
fossiliferous bed was late Pliocene in date of formation, 
but those who examined the other collections fixed its 
date in the older Pleistocene. In this also we see a 
resemblance to the Cromer forest beds, which oscillate 
in the geological scale on either side of the border-line 
between Pliocene and Pleistocene. 

We now proceed to examine the kind of being who 
lived in Java when the Cromer forest beds were being 
formed in Norfolk. The picture has to be built from (1; 
the vault of a skull; (a) a left thigh bone ; (3) three 
teeth, two of them belonging to the upper molar scries—a 
second of the left side, a third or wisdom tooth of the 
right side, the third or remaining tooth being a second 
lower prcmolar of the left side. There can be no doubt 
that all the parts, if not belonging to the same individual, 
at least all Mlong to the same species. They were found 
at the same horizon of the fossiliferous stratum. There 
is no question of a burial here, for the various parts 
were scattered over a distance of twenty paces—spread, 
apparendy, by the running waters of the stream. If we do 
not admit that the femur, the teeth, and the calvaria, which 
lay near each other in the bed of an ancient stream, are 
parts of the same individual or same kind of individual, 
then we must make a very improbable supposition. We 
must suppose that the femur is that of a man showing 
a few, minor, ape-like traits ; that the teeth are from 
another human being in which certain simian features 
were manifest; and that the calvaria belonged to a large- 
headed anthropoid showing marked human affinities. 
Wc cannot conceive that chance could bring three such 
strange individuals side by side in one narrow area of the 
bed of a stream. With Dr Dubois, wc think there is 
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onJjr one explanation—they represent parts of the same 
individual. 

How difficult it is to fix the exact position of Pithec¬ 
anthropus in the common family tree of man and ape 
becomes manifest when we consider the structural 
characters of the thigh bone, the teeth, and the skull. 
The thigh bone is less ape-like in its general form, and in 
its individual features, than the thigh &3ne of Neanderthal 
man. The human thigh is moidded to suit the needs 
of a body balanced perfectly on the lower extremities. If 
a thigh Mne has a human form, we infer that the animal 
to which the thigh bone belonged had a human gait and 
a human posture of body. We infer that the feet, the 
legs, the pelvis, the backbone, trunk, and neck of such 
an animal were all shaped and adapted as in modern 
races of mankind. The Trinil femur signifies a being 
adapted to the upright posture. The erect posture was 
alr^y evolved in Pithecanthropus. Those who have 
studied the complex structural changes needed to adapt 
the human body to its peculiar posture cannot conceive 
that such changes have been evolved twice—once in the 
human ancestry, and at another time in the forerunners 
of Pithecanthropus. The natural inference is that the 
human family of ancient Java and all human races are 
the common descendants of a stock in which the human 
posture and method of progression were already evolved. 
In stature, shape, and weight of body, Pithecanthropus 
was human. Dr Dubois estimates from the length of 
the femur (455 mm.) that the stature should have been 
about 5 feet 8 inches (1*700 m.), and the weight about 
11 stones (70 kilos). 

From the three teeth discovered by Dr Dubois, one 
infers that the dentition was, in the main, human in type. 
No trace is to be seen in the molars of an expansion of 
the pulp cavity or of a shortening of the roots—characters 
of the Heidelberg dentition. .The roots of the molar 
teeth of the Java individual are widely separated as in 
»cs, and as in the more primitive races of modern man. 
The crowns of the teeth arc large, and their humanity 
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is nude manifest hy the (act that their transverse (chcek- 
tongue) diameter is absolutely and relatively great as 
regards the long diameter. In simian teeth the length 
exceeds the width of the crown. In some minor features 
there is a resemblance to the molar teeth of the ©rang. 
The upper wisdom tooth (third molar), although of great 
size, being 15 mm. in width by 11-3 in length (the 
corresponding diameters in a native Tasmanian are 
12X10'5), yet shows a manifest reduction in develop¬ 
ment. The two posterior cusps have become reduced 
to form a crenulated, hinder margin on the crown 
instead of distinct cusps. As to me development of 
the canine teeth, a guarded statement must be made. 
The temporal ridges on the skull, being only slightly 
developed—as compared with their condition in the sKulls 
of anthropoid apes—suggest small temporal muscles and 
canine teeth reduced to human dimensions. It will be 
seen in a subseouent chapter that 1 applied a similar 
process of reasoning to the skull found by Mr Charles 
Dawson at PUtdown. The subsequent discovery of a 
pointed canine tooth, which apparently belongs to the 
same individual as the skull, showed that this line of 
reasoning cannot be retied upon. 

If in build of body and form of teeth Pithecanthropus 
possessed just those features one would postulate for a 
primitive form of man, it is otherwise as regards the 
skull. When closely examined, its simian rather than 
its human characters are forced on our attention. In 
fig. qo the Trinil calvaria is placed within the standard 
frame in which skulls of the modern human type have 
been set. As r^rds length, it falls well witnin the 
range of human dimensions, being only 5 mm. short of 
the mean for modern man. when we analyse the 
various elements which go to make up the length of the 
skull—the length of the brain and the thickness of the 
supra-orbitaJ wall in front, the occipital wall behind—we 
see that the proportion of bone to brain is much greater 
in PithecantWpus than in modern man. His brain 
cavity measurea 155 mm. in length, the supra-orbital 
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wall, *3 mm., the occipital, 7 mm. The bony walls make 
up over 16 per cent, of the total length, whereas in 
modern men they usually form about 7 to 9 per cent, 
of the total length. In the gorilla the ^ny walls 
may form 20 per cent, of the total length of the skull. 
The width of the Trinil skull may be estimated at 
135 mm., but only 7 mm. of that amount represents 
the side walls of the skull, which are thin. The width 
is 72*5 per cent, of the length. Pithecanthropus thus 
falls Into the long-headed group of humanity. 





(ntrrtMf 

rto. 9Pt—ProStoapd trttiwof cnaiMnof Pit hec i nU itotw, fto<n» 
e»M of the onfinal. 

How low Pithecanthropus must be placed in the human 
scale—how very simian he was—bwomes manifest in 
the low pitch of his cranial vault. We have hitherto 
measured the height of the vault from the enr-holcs, 
but there are two reasons why that base line must be 
abandoned in this case: (i) because the temporal bone 
and car-passage arc missing ; (2) because in anthropoid 
skulls—to which that of Pithecanthropus has certain un¬ 
mistakable resemblances—the car-holes bear a different 
relationship to the cranial cavity to that obtaining 
in human skulls. We must therefore fall back upon 
another zero or base line—one which can be apiuied 
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to the Java fragment The base line is that shown 
in many of the illustrations in this book (see fig. 72). 
Even when such a base line is used we meet with 
a difficulty. Our base line crosses the hinder lower 
angle of the parietal bone. That ansle is present in the 
calvaria of Pithecanthropus, and can m utibsed (fig. 90). 
In front the zero line should cross the fronto>malar 
junction, but, as will be seen in fig. 90, this line is made 
to pass nearly 10 mm. below this junction. The line is 
placed at such a low position because the fronto*malar 
junction in anthropoid skulls is situated much higher, as 
r^rds the floor of the brain cavity, than in human skulls. 
This point will be again discussed when we come to deal 
with the Piltdown »ull (see p. 380). It is sufficient at 
present to draw attention to the fact that the bones 
forming the side of the skull behind the fronto-malar 
junction, the frontal and sphenoid (fig. 00), are disposed, 
not as in human skulls, but as in those 01 anthropoids (see 
fig. 138, p. 382). That is an important fact in fixing the 
position of Pithecanthropus in the scale of human evolu* 
tion. In the fronto-malar region of the Java skull all 
the anthropoid traits are retained. 

The importance of the height of the vault of the skull 
above this zero line (fig. 90) is readily understood. As 
the brain grows in size and complexity, the extra room 
required is obtained—as Professor Arthur Thomson 
clearly demonstrated fifteen years ago'—by the expansion 
of the roof and sides. The vault rises above the base 
line as the brain grows. In average skulls of the modern 
^pe the vault rises about 100 mm. above this standard 
line; in the Gibraltar skull—the lowest pitched of all 
Neanderthal skulls—the vault rises to 86 mm. above 
the zero line, but in Pithecanthropus the height is only 
74 mm. (fig. 91). In the great anthropoids—the orang, 
chimpanzee, and gorilla—the height of the cranial vaiut 
varies from 50 to 60 mm. above the base line. Thus in 
height of cranial vault Pithecanthropus is rather nearer to 

' “Oa Man’s Cianial Fom” Pr$e. InttmM. 

Madrid, 1903. 
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the anthropoid than to the human form. In total length 
and width of brain, however, Pithecanthropus isaltoge^cr 
human. 

There is another important anthropoid feature in the 
vault of the Java skull. When human skulls, whether of 
the Neanderthal or modern types, are orientated on the 
base line employed here, the highest part of the vault 
lies between and 2^ inches (35 to 50 mm.) behind 



the bregma ^see fig. 91). But in anthropoid skulls the 
bregma itself forms the highest point. In this respect 
the skull of Pithecanthropus is antnropotd (hg. 91). This 
feature of the cranial i^ulc depends on two factors. We 
have already seen that in anthropoid skulls, and also in the 
Gibraltar skull, the base is markedly extended or unbent 
at the pituitary angle (see fig. 54, p. 156). The extension 
of the cranial base leads to a flattening of the roof of the 
skull. Another factor, probably a more important one, 
in raising the vault of the skull so that its highest point 
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is post'iM’cgmatic in j>osition, results from the great 
growth of that part ot the brain which lies under the 
parietal r^on of the vault The parietal lobes of the 
human brain are known to be the seats of the higher 
functions of the brain. In the course of the evolution 
of the human brain these parietal association areas have 
undergone a great growth and expansion. Such a growth 
tends to raise the part of the vault under which the 
parietal areas arc situated. Wc should expect these 
parietal association areas to be of relatively small develop* 
ment from a mere inspection of the Pithecanthropus 
skull. As a matter of fact, such is the case. Dr Duteis 
succeeded in taking a cast of the cavity of the skull. 
The cast showed very clearly the convolutionary pattern 
of the brain. He noted that in the region of the parietal 
association areas the brain was poorly developed. 

The forehead of Pithecanthropus shows many anthro¬ 
poid features. It is low and receding; the orbits art 
crossed by a true simian bar of bone—the torus supra- 
orbitalis. This gorilla-iike feature is one which alsc 
persists in Neanderthal man. The forehead is very 
narrow—^nly 84 mm. when measured between the 
temporal lines. In human skulls these lines diverge a; 
they ascend on the frontal bones ; in anthropoid skull; 
they approach towards «ch other as they pass backward; 
on the vault In Pithecanthropus the temporal lines 
run almost parallel with each other. This conditior 
represents a developmental stage in young anthropoids 
The minimum width of the forehead in Pithecanthropus 
as we have seen, is 84 mm.—io to 20 mm. less than i: 
rammon in modern skulls ; but as r^ards the width jus- 
above the orbits, the measurement is about the same a* 
in modern skulls—102 or 104 mm., nearly 20 mm. les; 
than in the more robust Neanderthal skulls. 

In Pithecanthropus the head was attached to the necl 
exactly as in a young anthropoid ape (see figs. ^ 136) 
The occipital lines, which limit the area to which the 
muscles of the neck are attached, and which spread out 01 
the skull as the muscles of the neck grow, almost read 
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the upper border of the occimtd bone in Pithecinthropus. 
The point named, the “lambda,” is situated at the 
upper border of the occipital bone (fig. 91). In the 
skulls of adult anthropoids these lines ascend above 
the lambda. The mastoid processes are broken away, 
but we may safely presume tnat they were shaped as in 
young gorillas—mere bosses, not projecting, pyramidal 
processes as in modern man. Thus in the region of 
the orbits, and in the manner in which the skull was 
fixed to the neck, Pithecanthropus had much more in 
common with Neanderthal man and with anthropoid apes 
than with men of the modern type. 

If we knew only the calvaria, if Dr Dubois had not 
discovered the humanlike thigh bone, then we should 
have re^rded Pithecanthropus as a big form of anthro¬ 
poid. The brain cast, however, would probably have 
made us hesitate in coming to such a conclusion, for 
in the cast Dr Dubois was able to recognise many human 
characters. The brief preliminary * description which he 
published in 1898—the final description and figures 
nave yet to appear—depicts a very primitive form of 
human brain. He estimated the brain capacity to be 
about 850 C.C In size of brain Pithecanthropus takes 
a place l^tween the great apes and the various races of 
man. In oran^, chimpanzees, and gorillas the brain 
capacity vu-ieslrom 290 c.c. to 610 C.C., the mean for 
male gorillas being 518 c.c. In human races the brain 
capacity varies from 1300 c.c. to 1500 c.c., but the 
capacity may be as low as 930 c.c. or as high as 2000 c.c. 
Qearly, in size of brain. Pithecanthropus is a transitional 
form l^tween man and ape. If the specimen found 
represents an average individual, then we may suppose, 
as Dr Dubois has postulated, that in this humanoid race 
the brain capacity ranged between 710 c.c. and 1060 c.e. 

“The most peculiar-feature of the brain cast,” writes 
Dr Dubois, “is the narrowness of the frontal part of the 

, ’ ** Remarics upon the Brain Cast of PUMtCMUAnfus tnetus^ Fourth 
JnUmoHottal Cougntt of ZooUfy, Cambridfe, 1898, p. 7S. Jtum. 
Anat. and Phytiou, 1899, toI. xxxiii. p. 273. 
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cerebrum, whereby it diflfers from cve^ normal human 
brain, as from all ape brains. In the frontal region the 
convolutions are periectly distinct. The most conspicuous 
feature is the second frontal fissure, as clearly developed 
as in any human hemisphere. . . . The important inferior 
frontal convolution has attained a fair development. I 
found the average area of the exposed superficies equal to 
half the average area in twelve European hemispheres, 
but at least double that in the brain of a large chimpanzee 
or an orang-utan. This seems to indicate that our fossil 
being possessed already a certmn amount of power of 
speech. The pars triangularis is present in this convolu¬ 
tion, as results from the presence of two anterior branches 
of the Sylvian fissure. But the pars orbitalis has only 
a very rudimental development." 

It is clear, then, that the region of the brain which 
subserves the essentially hunnan gift of speech was not 
ape-like in Pithecanthropus. The parts tor speech are 
there ; they are small, but clearly foreshadow the arranM- 
ment of convolution seen in modern man. In another 
equally important region of the brain—in that part of the 
parietal lobe which lies between the primary centres for 
sight, hearing, and common sensation—there is a simple, 
rather pithecoid condition. In this intermediate region 
the higher association areas are developed in the brain 
of mc^em man—areas in which memories are formed 
in connection with things heard, seen, or touched. In 
this area the brain of Pithecanthropus had not reached a 
“ human " level. 

Taking it all in all. Dr Dubois' discovery in Java 
throws more light on our early, human ancestry than any 
other yet made. We were not prepared to find an 
ancestral type in which the human posture was fully 
developed, and yet in which the brain remained in so 
primitive a conaition as in Pithecanthropus. We had 
pictured man rising to his present estate by a gradual 
and simultaneous change in all his parts. In Pithecan¬ 
thropus we find a being human in stature, human in 
gut, human in all his parts, save his brain. The full 
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development of the brain came last. Even in Pithec¬ 
anthropus the parts of the brain connected with the 
faculty of speech are present; whether speech was 
actually evolved is a moot point; at least we may think 
the potentiality was there. 

Ail the structural characters of Pithecanthropus, so far 
as we know them, are exactly of the kind we e^ct 
to find in an early ancestral type of man. Does 
Pithecanthropus, then, represent the st^ of evolution 
mankind had reached at the end of the rliocenc period ? 
Can we conceive, keeping in mind the extraordinary 
complexity of the modern numan brain, that the simple 
brain, human in form as it is, could have expanded into 
the brain of modern man, with its crowded, highly 
evolved ** association ” areas, in the course of the 
Pleistocene period We know for certain that men 
of diflrerent speciesNeanderthal and modern — were 
evolved by the middle of the Pleistocene period with 
brains just as complex in form and large in size as the 
modern brain. We have seen that a period of ten, 
twenty, or thirty thousand years can pass and leave the 
human brain almost unaltered. Can we conceive that 
in the stretch of time between the end of the Pliocene 
and the middle of the Pleistocene, even allowing two or 
three hundred thousand years for that space, the brain of 
Pithecanthropus could have evolved into the modern 
human form ? I cannot conceive such a rapid rate of 
evolution. 

We see, however, in all forms of animal life the 
persistence of certain archsuc types—certain groups of 
animals retain the characters of an ancient st^, while 
their cousins or collaterals branch out into new forms. 
The fish is an older form than the amphibian, the 
amphibian is older than the mammal, but all three types 
still survive. The gorilla of to-day is not a human 
ancestor, but retains, we suppose, in a much higher, 
degree than man does, the slock from which both arose. 
It is in that light I would interpret Pithecanthropus ; 
a true survival, into late Pliocene or early Pleistocene' 
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times, of an early stage in the true and direct line of 
human evolution—a stage we may expect to find evolved, 
not in the Pliocene, but in the preceding or Miocene 
period We may accept Pithecanthropus as representing 
a very early st^e in human evolution (see hg. 187, 
P- 509)- 

Our search for traces of ancient man, outside the 
bounds of Europe, has detained us rather too long in 
Java. There are still the islands of the Pacific and 
Australia to be surveyed. So far, no fossil remains of 
man have been discovered in Australasia ; ^ but there is 
no need to seek there for fos»l forms. Ancient and 
primitive man still survives—more primitive than any 
tossil form of modem man yet found in Europe. Sir 
William Turner measured the brain capacity of twenty- 
four skulls of native Australian women. The mean 
capacity was iiifi c.c.; four of them were under lOOO 
cc, one was as low as 930 c.c. With brains of a smaller 
size than 930 c.c. we can scarcely expect a human 
intelligence. Of all the races of mankind now alive, 
the aboriginal race of Australia is the only one which, 
in my opinion, could serve as a common ancestor for 
all modern races. The common ancestor has to yield 
descendants which, on the one hand, might become the 
typical inhabitant of Central Africa, and, on the other, 
the fair-haired native of North-Western Europe. The 

' Alter 1 bed writteo tbe above, iDlormatk» reached Eoxbuid that the 
tetBeiai ol Pleetoceoe man bad already been difcovered in Australia. 
When (be Bridth Auocietion met in Sydney, Aug. at, 1914, Profeaeota 
T. W. Bdgeaporth David end J. T. Wilam were in a position to show a 
foaeiheed humao ekuU, whidi m ol Plebtocene age—“peritaps eariy 
Pleistocene.* Tbe specimen had been obtained some years ago from a 
wen-kDOwB Pkietocene fonnadon of the Darling Downs, Queensland. 
When diacovered it was partly hid by a dense coabog or mask of mineral¬ 
ised matter. Thii skull—known as the * Telgai * ekuU—is being investi¬ 
gated by Or Arthur Smith of tbe University « Sydney, and a lull account 
^ tbe oiseoyery may be e xp e c t ed at an ouly ^te. Enough is alrndy 
known of this early nt^ve of Australia to leave os in no doubt that bis 
brain was ef modern tbe and that his characters are thoee we expected 
to find in an early Australian type (see A^iAcrr, Sept. 9, 1915, p. 53). 
Another important discovery b annoonced from Swth Africa. In a 
Pkbcocene deposit at Boskop, Transvaal, an elongated, large human 
calvaria bat bm fbund (see AkAcrs, Aug. 5, 1915, p. 615). 
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Australian native has those intermediate and generalised 
characters needed for such an ancestral form. If we 
agree that the Australian native, or some other primitive 
race, may be accepted as a common ancestor tor white 
and black races of mankind, let us ask the following 
question : How long will it take for the evolution m 
two such divei^ent races as the negro and European 
from such a common stock ? In answering diat question 
we have to bear in mind how durable certain modern 
human types are. 

It is when we approach the antiquity of man from this 
point of view that we see that we must postulate a very 
long period of time for the evolution of modern types 
of man. The whole lei^th of the Pleistocene period 
does not seem to me sufficiently long for the purpose. 
Certainly, the common ancestor of modern races must 
have reached a higher stage by the close of the Pliocene 
period than that represented oy Pithecanthropus. It is 
tor that reason that we must regard the humanoid form 
discovered by Dr Dubois in Java as representing a 
Miocene rather than a Pliocene stage in man's evolution 
(see frontispiece). 



CHAPTER XVI 


OISCOVEHIBS OF REMAINS OF ANCIENT MAN IN 
NORTH AMERICA 

OoR survey of the “old” world revealed two ancient, 
extinct, and interesting human types—Neanderthal man 
and Pitbecanthropus-^ut the evolutionary stages of 
-modern man we did not discover. When we come 
across him hrst, in mid-PIeistocene times, modem man 
is already fully evolved. If the modem man was already 
in existence soon after the close of the Pliocene period, 
as the evidence given in former chapters leads one to 
suppose, then we ought to find traces of him at an early 
Pleistocene date in the “new” world. All geologists 
are agreed that America and Asia were not separated by 
Bering Strait in the earlier part of the Pleistocene period, 
nor in the Pliocene period, and that man could then 
have obtained easy access to the new world from the old. 
Anthropologists are also agreed that the pre-Columbian 
population of America did enter America from the Asiatic 
side.* They are also ^tgteed that the native peoples of 
America, from Hudson Bay to Cape Horn, are descended 
hrom the same human stock as has populated the eastern 
regions of Asia and many of the islands of the Pacific. 
The American Indian, 1 n all his varieties, is a descendant 
from a primitive Mongolian type of man. If, however, 
we ask : How long ago is it since the Mongolian type of 
modern man was evolved ? When did the American 

> See as esceile&t (tuanutry by Dr AIM Hrdli&a, ** Tbe Derivation 
and Probable Place of Ortxlo of the North American Indian,” Fr^. 
InUmat. C«ngnu af AmarietnisU, London, t9t>, pi 57. 
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branch of this stock enter the new world ? we receive 
very uncertain answers from those who have studied 
the early population of America. At present, only a 
tentttive answer can be returned to the questions just 

with which the thriving anthropological schools of 
America are pursuing the study of andcnt races and 
ancient civilisations, it is quite apparent that a fuU answer 
will be given us at no distant date. 

►u &*’'* * general review of 

the cvidena^ating to the antiquity of man in North 
America. That has been excellently done in the publi- 
cabons issued by the Bureau of American Ethnology.^ 
TO Frederick Wright in his latest w^’, 

f «/ Man. The investigationJ 

of Dr Wright, and of other American geologists who 
have studied the physical condition of Noriir America 
during the Pleistocene period, are of the greatest service 
to anyone in search of the remains of ancient man. 
They have shown us that the variations of climate in 
North America dunng the Pleistocene period were very 
simikr to those of Europe There were the same 
southward extensions of the ice sheet in the colder 
phases ; the same northward retreats in the interglacial 
or milder intervals. ® 

It is beyond the scope of this work to give a systematic 
description of the ancient remains of man discovered 
in America. All we propose to do here is to make a 
rapid journey across North America from east to west, 
citing the evidence of the more important discoveries 
ot the remains of ancient man as we go. The line of 
o^ journey follows the zone occupied by the fringe 
or the ice sheet during the period of maximum glaciation. 
In America, as in Europe, the glacial deposits are the 
treasure-houses of the student of prehistory. 


Mffettiiw 
Hruifka, \ 


iO». 1907- 
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We shill commence our journey »me fifty miles to 
the south of New York-at Trenton City, situated at the 
head of Delaware Bay, in the State of Jcrs^. ^e 
great expanse of gravel on which Trenton has b«n 
fmlt wasdepoMta by the DeUiwre during the Ice 
ige. This gravel has yielded the kind of 
Slich we arc in search-thc stone implements and the 
Tc^U remains of «icient man. Dunng thc m«t severe 
of the glacial phases the edge of the ice sheet by only 
sixty-fiv^^iles to the north of 

oftoc DeUware river the deposits laid down along Ac 
southern edge of the ice sheet can still be seen. The 
marginal de^it of the ice sheet—the morain^is con- 
neewd witl^ gravel bed on which Trenton is built by 
a terrace which ^descends on each side of 
the Delaware river. There can thus be no ^ 

the Trenton gravels are deposits of the Ice age. They 
were laid down at the mouth of the nver at sea-levd. 
Since their deposition the Und has risen, so that now the 
ancient gravel ddta is 50 feet above the present level 

°^The story of the discovery of traces of carlv man in 
the Trenton gravels reodls early inadents m Jc 
of the Somme. The place of Boucher de Perthes is 
taken by Dr C. C. Abbott. In 1875 Pennsylvania 
Railroad had opened a pit in the g«vd bed near 
Dr Abbott’s house. Dr Abbott watched the pit from 
dav to day, and ultimately found numerous exa"'P^'* 
of roughly chipped stone implements, recalling the 
palroliths found in valley terraces of Europe. They 
burred at all IcvcU of the gravel, and in swa which 
had never been disturbed since the date of deposition. 
Dr Abbott’s discovery was received with the same d^rcc 
of scepticism as had been extended to the earlier efforts 
of Boucher de Perthes in France. Fortunatelv, his, 

investigations attracted the attention of Profe^r F. W. 
Putman of the Peabody Museum of Harvard University. 
Under his direction Mr Ernest Volk commenced a long 
series of accurate investigations which proved the trutn 


ANCIENT MAN IN NORTH AMERICA 275 

of Dr Abbott * statements.* Under the surface layer of 
black soil lay a stratum of yellow sand and loam, regarded 
by American geologists as a post-glacial deporit. Above 
this post-glacial stratum were fouiS traces of Indian occu¬ 
pation—hearths, Indian stone implements, and Indian 
burials. In the underlying beds of gravel, which, as 
already mentioned, arc glacial or Pleistocene deposits, 
traces of man were also found in the form of rudely 
shaped implements of stone. 

Remains of the men who actually shaped those im- 

R lements were first discovered in December 1899 by 
ir Volk. A “ railroad cut ” had laid open a section of 
the gravel in the suburbs of Trenton. On the exposed 
face, within a stratum of sand and clay 7J feet below the 
sur^e, Mr Volk found of the shaft of a human 
thigh bone. He recorded nis discovery by photographing 
the fragment in place before removing it from the tank. 
Parts of the bone of a human skuS were also found. 
In the opinion of Mr Volk and Dr HrdWka both 
specimens—the foment of thigh bone and fragment of 
skull—show certain indsed markings apparently made by 
andent man. 

Through the kindness of Dr Peabody, the writer 
obtained accurate casts of these two spedmens found in 
the Trenton gnvels for the museum of the Royal Collie 
of Surgeons, England. Onlv about one-third of the upper 
part of the shaft of the left thigh bone is represented, 
and about an equal proportion of the left parietal bone of 
the skull (fig. 93). In the extensive collection of skulls 
and skeletons in the museum of the Royal College of 
Suigeons—-representing all races—the writer could find 
exact duplicates of those two fragments in only one 
skeleton, that of an Indian from an andent cemetery 
in State of Illinois. On the inner aspect of the 
iCranial fragment the impressions of the convolutions 

J 1 "^ AnJueolofy of the Oda»«re VtIIey.“ bjr Ernest Votk, P^rt 
Y U 4 9 f AmtritM fftaral Hirl*ry end Stknot^, 

Harvard UBiversitjr, 1911, vol v. Se« abo note by Dr C. Peabody, Pree. 
Initmel. Cengrtit of Anurianitttt Loodon, 191s, p. 3. 
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of the brain arc most sharply preserved. The main 
fissure of the bnun—the fissure of Sylvius—is clearly 
represented, and the size and - shape of the important 
convolutions which surround the hinder end of the fissure 
can be studied as clearly as on the brain itself. In size 
and shape the convolutions do not differ from chose of 
the brain of modern man. The cranial fragment is clearly 
part of a parietal bone, which in size and shape agrees 
with the corresponding bone in a well-develoj^ cranium 
of an American Indian. The thigh bone is flatten^ 
from back to front in its upper third—a feature seen in 
American Indians, and also many modern and ancient 
primitive races (fig. 92). No one can study the Trenton 
fragments and remain unconvinced that the man who 



Fw. 94,-SeeaoQ maom the uppw thW of Trwtoo feaiw (B) 

' A*. _.1^^. ^ rnr>t n Cmhihv IA\ Afifl tlSAt Sllfl & 


lived in the valley of the Delaware when the Trenton 
gravels were being deposited was a man of the modern 
type, and almost certainly of the Indian race. In size of 
brain and in posture of body he did not differ from the 
men who succeeded him in post-^ladal times. 

The antiquity of modern man in the Delaware valley 
thus turns on the age of the Trenton gravels. They are 
admitted by all geologists to belong to the glacial period ; 
but to what point of tne glacial period ? Dr G. Frederick 
Wright regards the gravels as deposits of the milder 
interval wluch preened the last extension southwards of 
the ice sheet—the extension to which American geologists 
give the name of “Wisconsin,” because the effects or 
deposits of that, the final glaciation, are particularly 
evident in the State of WUconsin. Dr Wright is of 
opinion that a period of twelve thousand or even 
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fourtwn thousMd years nuy have elapsed since the 
deposition of the Trenton gravels. Professor Chamber¬ 
lin, 00 the other hand, regards the «Wisconsin" 
phase as having reached its climax twenty thousand 
or c^n sixty thousand years ago. If the deposition of 
the Trenton gravels preceded the «Wisconsin ” glacia¬ 
tion, then a greater age than fourteen thousand years must 



TftCNTON 


raAftMENT 


Fig. 93.—Dn«^ ot t. «k«U of an Am«kan Indian on vbld> (Ite craaiia) 
infBMil fiTBBd at Truloo ■ repracMcd. 


be assiOTcd to these human fragments. If the glacia¬ 
tions ot Europe and North Amenca occurred at the same 
time—which is an unproved, but not improlwblc sup¬ 
position—then the last or « Wisconsin ” phase of the one 
and the last or ^Wormien” phase of the other would 
correspond. We have seen t^t before the last glacial 
phase in Europe occiu-red, mankind in the eastern hemi¬ 
sphere had entered on the Aurignacian stage of culture. 
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and, in structure of body, belonged to the mt^ern type. 
The introduction of the Aurignacian culture m Europe 
aopears to have taken place a^ut thirty thousand y^ 
aSo—an estimate which must be regarded as merely a 
wntativc one. It does seem verv probable, then, that 
the ancient men of Trenton were living m the Delaware 
valley when the Cspmagnon race inhabited the rock- 
shelters along the valley of the Dordogne. 

The discovery at Trenton has a very direct bearing on 
the antiquity of men of the modern type. Let us I^k 
more closely at its significance. It is a guarantee th»t 
before the last period of glaciation modern man, m the 
form of that highly evolved race—the Amcriam Indun— 
was living on the eastern sea-board of North Ameria. 
That race, as we have seen, reprewntt 
Mongo 
the last 

American Indian must nave 
obtain, by researches carried oi 
Paleolithic man in the wester 
the discovery at Trenton gives 
tton we stood in need of, namely, that, at an equally 
eariy part of the Paleolithic period, men of the rnodern 
type were in existence in the eastern part of the old 
world It is plain, to account for modern man in Europe, 
in Asia, in America, long before the close of the Icc age, 
wc must assign his origin and evolution to a very remote 

thus obtained reliable evidence of the gr«t 
antiquity of man on the eastern sea-board, wc pass to the 
Cen^ States, approaching them from the south, along 
the valley of the Mississippi. Our first stoppmg-placc 
is Natchez, on the eastern hank of the river, and about two 
hundred miles above the delta. Here, in 1846, came 


rises a high terrace of yeUow loam or loess, a deposit 
formed by floods during the latter part of the glacial 
period. At the time of Lyell’s visit part of a human 
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pelvis had been discovered in this ancient deposit. The 
site of the discovery was a ravine cut in the loess deposit 
by a tributary stream. Lyell visited the ravine to 
examine the details of the discovery for himself. 

“ 1 satisfied myself,” he writes,^ “ that the ravine had 
been considerably enlarged and lengthened a short time 
before my visit. From a clayey deposit, immediately 
under the yellow loam, bones of the mastodon and the 
m^lonyx (an extinct form of sloth) had been detached 
and fallen to the bottom of the cliff. Mineled with the 
rest, the pelvic bone (m inH 9 miHatum) ot a man was 
obtained by Dr Dickeson of Natchez, in whose collection 
1 saw it. It appeared to be quite in the tarn MU of 
pmervanoH, atu woo of the same hUck colour as the other 
fossils, and was believed to have come from a depth of 
about 30 feet from the surface.” 

The pelvic bone thus brought to light difitrs in no 
respect from that of modern man: it differs materially 
from that of Neanderthal man. Professor Joseph Leidy, 
an expert palaeontologist of the highest rank, examined the 
specimen again in 1889,'and oMerved that the degree 
of fossilisation was exacUy the same as that of the bones 
of extinct mammals which were found with it, and that 
“ it differs in no respect from an ordinary average specimen 
of the corresponding recent bone of man.” 

Lyell was afraid to use the bone found at Natchez as 
evidence ; it seemed to him suggestive of too great an 
antiquity for man. He had calc^ated that the formation 
of the delta of the Mississippi had occupied a period of 
one hundred thousand years, and he recognised that the 
loam or loess l^ng over the fossil bones was older than 
the delta. The plateau at Natchez was, in his opinion, 
almost as old as the classical lOO-foot terrace at Abbeville. 
He, therefore, was inclined to the pelvic bone as 

having slipped from a recent Indian grave in the loess 
deposit, ana subsequently had become mingled with the 
bones of extinct animals. “ No doubt,” he adds, “ had 

> Anti^ty of Mon, tst editioa, 1S63, p. uea. 

* See Ur Hrtuiaca’s scoxuit; r«etet)ce on p. 
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the pelvic bone belonged to any recent mammifer other 
than man, such a theory would never have been resorted 
to; but so bng as we have only one isolated case, and 
one without the testimony of a geologist who was present 
to behold the bone, while still engined in the matrix, and 
to extract it with his own hands, it is allowable to suspend 
our judgment as to the high antiquity of the fossil.” 
After what we have seen at Trenton, the jJea of 
” isdation ” cannot any more be urged. The Intimate. 
inference must be drawn, be the loess of the Mississippi 
valley what age it may, that man was living in the 
Mississippi vuley during its deposition. 

Further evidence is found in support of this conclusion 
as we journey northwards along the Mississippi, and 
reach tnose states which were covered by the ice sheet 
at intervals of the Pleistocene period. For our present 
purpose it is more profitable to leave the Mississippi 
and follow its great tributary, the Missouri. At Kansas 
City we reach the furthest south” of the ice sheet. 
The loess deposits are everywhere abundant, forming 
high terraces or blufls on either side of the Missouri. 
On the west bank of the river, some distance above 
Kansas City, near Xansing, is the farm of Mr M. 
Concannon. In 1901, Mr Concannon and his sons made 
a tunnel into the terrace of loess, on the side of the 
valley, to serve for the storage of apples and other farm 
produce At a distance of 70 feet from the entrance of 
the tunnel, and at a depth of over 20 feet below the 
surface of the land, a human skeleton was found. Some¬ 
what nearer to the entrance a child’s jaw and an artificial 
chert chip were obtained. 

There is no doubt as to the authenticity of'the 
discovery at Lansing, nor is there any room for diflerence 
of opinion regarding the kind of man discovered. The 
skull is now in the National Museum, Washington. 
Both skull and skeleton have been examined and 
described by Dr Hrdliilka. They are parts of a man of 
medium stature (about 1*65 m.), and about fifty-five years 
of age. “ All the parts of the skeleton, and partic^arly^ 
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the skull, approach closely in every character of import¬ 
ance the average skeleton of the present-day Indian of 
the Centra] States. , . . The forchero is somewhat low and 
sloping when compared with that of a well-developed 
skull of a white man, but appears normal in comparison 
with the forehead of undeform^ skulls of Indians." 
The dimensions arc such that the Lansing skull would 
fit exactly within the conventional frame used for modern 
specimens of average size. The length is 189 mm.; the 
width, 139 mm. ; the height of the vault above the car- 
holes, a^ut 122 mm. ; the brain capacity a little over 
: 500 c,c.—in all respects a well-developed skull of the 
modern type. Qearly the men living in Kansas when 
the loess at Lansing was being depouted had all the 
physical characters of the American Indian. 

As r^ards the age of the Lansing terrace, in which 
these human remains were found, Dr G. Frederick 
Wright, who has given a lifetime to the study of glacial 
deposits, has no doubt. " A question has been raised," 
he writes,' “as to whether the deposit of loess at Lansing 
was original or secondary^. Professor T. C Chamberlin 
maintained that the evidence was doubtful, and that it 
might be a secondary redeposition of the material, of 
great age indeed, but much younger than the main body 
of loess in the valley. Professor N. H. Winchell and 
Dr Warren Upham (both very high authorities upon 
such subjects), after repeated visits, adduce overwhelming 
evidence that the deposit is original, and that the skeleton 
was buried by the loess at the time of its deposition 
during the * Iowan ’ stage of glacial recession." The 
“ Iowan" interglacial period preceded the final or 
Wisconsin " glacial phase, and fallowed the “ Illinoian " 
glacial phase.* The age attributed to the Ijinsing skeleton 
IS thus about the same as the estimate for the Trenton 
fragments. Both appear to belong to the temperate 
interval which precMcd the last glaciation. 

Another discovery of the remains of “ loess men " was 
‘ See reference on p. ajj. 

* The writer here follows Dr Wright's tenninology. 
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made some distance further to the north. The city of 
Omaha is situated on the west bank of the Missouri, 
about a hundred and fifty miles above Lansing. Some 
ten miles north of Omaha, the Sttte of Nebraska, 
on the west side of the Missouri, “ presents some rather 
bold elevations composed of accumulations of loess, 
modified in contour by the action of wind and rain. 
The southern portion of one of the moat prominent of 
these elevations, known as Long’s Hill, consists of a 
ridge, about 600 yards long, running parallel with the 
N^souri. The ridge is covered with timber of recent 
growth.”* 

In 1906, Mr Robert F. Gilder, of the Omaha 
Herald^ commenced a series of excavations in a mound 
on Long’s Hill. The mound had, at a previous date, 
been excavated by a party in search of the remains of the 
famous Indian chief, Black Hawk. Beneath the level of 
the mound, Mr Gilder’s excavations reveled the remains 
of a num^r of human skeletons. With or near the 
bones several stone implements were found. Amongst 
these were two flint blades of the ordinary type. When 
a question subsequentlv arose as to the antiquity of these 
human remains, Proiessor E. H. Barbour, of the 
University of Nebraska, undertook the conduct of all 
further excavations. The result of his exploration was 
to show that fragments of the human skeleton were 
found at a depth ^ 1feet in loess which had apparently 
never been disturbed since its deposition. Profeswr 
Barbour was convinced that the deeper human remains 
were as old as the deposit in which they were embedded. 
In his original excavation, Mr Gilder encountered, at a 
depth of 5 feet below the surface of the mound, a layer 
of clay, hardened by fire. Above this layer of baked clay 
were found remains of at least twdve indmduals, 
representing men, women, and children. Beneath the 
baked clay stratum the remains of eight or nine bodies 
were unearthed, some of the fragments Wng os much as 
11^ feet below the overlying surface ot the land. Dr 
' Quotattoo frwn Dr Hrdliika't dacri|Kioa. 
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Hrdli^ka made a minute examination of these skeletal 
remains, and found that they possessed all the features 
which characterise the American Indian. The foreheads 
of some of the men’s skulls were particularly low and 
receding, with strongly marked supni-orbital ridges— 
features which still occur in certain Indian tribes of the 
Central States. 

I agree with Dr Hrdli£ka that at Long's Hill we have 
to with an ancient Indian cemetery. The question 
is: How ancient is that Cemet^ ? In Europe we 
find the custom of burial practised as earlv as mid- 
Pleistocene times. The eviaence we have ootained at 
Trenton, at Natchea, at Lansing justifies us in r^arding 
North America as already inhabited by races of Indians 
during deposition of the loess. Is it not probable, then, 
that the earliest burials at Long’s Hill date back to that 
inie^lacial phase which saw the deposition of the loess ? 

It is clear from the researches published recently by 
the late Professor N. H. Winchell' that the Middle 
States of America were inhabited at an earlier date than is 
indicated by the discoveries Just described. The loess men 
are supposed to belong to the last interglacial period—the 
milder interval between the last two phases of glaciation, 
the “ Illinoisan ” and " Wisconsin ” phases. Beneath the 
deposits of the Kansan glaciation, which preceded the 
Illinoisan, Professor Winchell has found stone imple¬ 
ments of a rude Pal»olithic type, fashioned by the men who 
lived before the great Kansan glaciation. The remains 
of the men of that period have not yet been discovered. 

From the Middle States we now pass westwards to the 
Pacific slopes in search of the ancient men of America. 
The story of the Calaveras skul], although grown stale 
from frequent repetition, cannot ^ passed over.* It is 
the “bogey” which haunts the student of early man 
repelling some, fascinating others, and taxing the powers 

' N. H. Wiochell, “Th* PsUeolida td Kansas," Minttmta HiOvritMi 
1413, xvL part I. . _ . . 

* F^r lb« Uwiaturc refemnf to the hittory and lutme « too 
Calavetas sktiU, tee reference on p. 38$. 
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of belief of every expert almost to breaking point. The 
skull itself—what was found of.it, for the greater 
part of the vault was missing—is now preserved in the 
reabody Museum of Harvard University. It passed 
into the Peabody Museum in the following manner. 
Soon after its discovery in 1866, Professor J. D. Whitney, 
State Geologist of California, having verified its reputed 
history, brought the skull to Harvard University, and 
examined it in conjunction with Professor Jeffreys Wyman, 
one of the most skilled anatomists then living. The 
matrix of gravel which adhered'to the skull was ^served 
to be similar in character to that of the gold-bearing 
stratum in which the skull is said to have Men founcT 
In Professor Wyman’s opinion, there were no signs of 
an inferior race in the characters of the skull. ** It 
agreed,” he wrote, “with other crania from California.” 
A recent examination by Dr HrdlKka confirms Professor 
Wyman’s observations. On searching the great collection 
of human crania in the National Museum at W^ashington, 
Dr Hrdliika found two crania and some fragments of 
skulls from caves in Calaveras coun^, California, collected 
in 1857. One of these cave skulls is, in all essential 
features, closely related to the Calaveras specimen. The 
cave skulls show a greyish, calcareous, stalagmitic deposit, 
much like that whi^ partially covers the Calaveras skull. 
In Dr Hrdli^ka's opinion, the infiltration and fossilisation 
of the Calaveras skull furnishes no test of its antiquity. 
The fact that the Calaveras skull is similar in form and 
in state of preservation to Indian skulls found in the 
Calaveras county must raise a suspicion as to the 
authenticity of the original specimen. It does not prove, 
however, that the original specimen is not really ancient. 
We have seen from the aiscoveries made in the loess 
deposits how persistent the American-Indian type may be. 

If we r^ard the Calaveras skull as really a cave 
specimen, in spite of its history, there still remain other 
mysteries connected with the ancient bed of the Stanislas 
even more difficult of solution. The skull was not the 
only evidence of man in the ancient gold-bearing river 
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gravels in Calaveras county. These gravels lie buried 
under tides of lava which swept the western flanks of the 
Sierra Nevada in the Miocene and Pliocene periods. 
There are the most circumstantial accounts of the 
discovery, in the gravel beds of these ancient Pliocene 
streams, of stone mortars, stone pestles, hammer stones, 
spear heads, etc., not only by miners, but b^ expert and 
reliable geologists. Indeed, were such discoveries in 
accordance with our expectadons, if they were in harmony 
with the theories we have formed regvtling the date of 
man's evolution, no one would ever dream of doubting 
them, much less of rejecting them. The consequence of 
accepting the discoveries ot Calaveras county as genuine 
have been well expressed by Professor W. H. Holmes, 
when he presented the results of his investigations to the 
Smithsonian Institution in 1899.* ‘*To suppose that 
man could have remained unchanged physically, mentally, 
socially, industrially, and csthetically for a million of 
years, roi^hly speaking (and all this is implied bv the 
evidence mrnished'), seems in the present state ot our 
knowledge hardly less than admitting a miracle." It is 
equally aifRcult to believe that so many men should have 
been mistaken as to what they saw and found. In the’ 
meantime, and until the matter of Pliocene man in 
California has been finally settled by a new and systematic 
exploration, we must be content to return the same 
verdict for Calaveras as for Castenedolo—the Scottish 
verdict of " not proven." 

The reader must not think, because our journey across 
the States along a tract of country which at one time lay 
buried beneath an extension of the Arctic ice sheet has 
revealed no strange, primitive, or new type of human 
being, that it has been made in vain. On the contrary, 
we have received the most ample confirmation of the 
conclusions forced on us by the evidence in Europe, viz., 
that the antiquity of the modern type of man is much 
greater than is usually supposed. 

• "Review of tbe Evidence reluinx to Aariferotu Grevel Uaa in 
CaltforoU,” Smmu 9 iti 4 m Rtfori, 1B99, pp. 4*9-472 (issued ipoiX 
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EAKLY SOUTH AMERICANS 

At the time Boucher de Perthes was striving to convince 
his contemporaries that man had existed in Europe with 
extinct forms of animals, a famous Danish traveller and 
naturalist, Dr Lund, was exploring caves in Brazil and 
coming to a similar conclusion as regards the antiquit)' 
of man. He left Europe in 1835 when the tide of 
curiosity in man's antiquity was rising. In 1844 he 
was able to report that ne had examined eight hundred 
caves, in the limestone hills of Laroa Swta, in the 
Brazilian province of Minas Geraes. Six of these caves 
yielded remains of man—some so abundantly that they 
must have served as ancient se^lchres, as was the case 
in early Europe. Up to 1844, ur Lund remained un¬ 
convinced that these early Brazilians, whose bones he 
found in the caves, had been contemporaries of the 
extinct animals, represented so plentifully in ave deposits. 
In one of the caves he at last found the bones of man 
and of extinct animals, miitfled together, and in a like 
condition of fossilisadon. If the bones had been of any 
animal other than man, their antiquity would never have 
been questioned, but being human all sorts of doubts 
were raised as to how and when they became mixed with 
remains of extinct animals. 

The final result of his investigations Dr Lund gave 
as follows : ‘— 

* See Dr HrdliOca's exceUeat, if semewhu critical, account of Lund’s 
diacoreries: ” Early Man la South America,* BulUHn A>. $3, Bnrtau 9 j 
AmtriemBtimoUjcy, 1913, p. 159. 
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“ In view of the ficts to which I have here 
referred, there can then remain no doubt as to the 
existence of man on this continent in an e{>och 
anterior to that in which the last races of the gi^tic 
animals whose remains abound in the caves 01 this 
country became extinct, or, in other terms, as to 
his existence here anterior to the historic period. 

** As to the ethnomphic peculiarities ot the skulls 
from this deposit, I had occasion to conhrm my 
former conclusions, namely, that the^ offer all the 
characteristic features of the American race ; and 
I have firmly convinced myself that the extra¬ 
ordinary depression of the forehead which is 
observM in some of the individuals is not artificial.’* 

It must be kept in mind that Dr Lund's investigadons 
were carried out long before methods of precision and 
of dating had been applied to cave exploradon in Europe. 
As our knowledge ot the early cultures of South America 
increases, the objects of human workmanship which were 
collected by Dr Lund during his investigations of the 
deeper strata of the caves may give a clue to the 
antiquity of the human remains. We do not know when 
the strange animals, which apparently lived at the same 
time as the Brazilian cavemen, became extinct, but if we 
apply to South America the rules which guide the 
paleontologist elsewhere, we must regard them as being 
at least as old as the latter part of the Pleistocene 
period. 

As to the kind of man discovered ^ Dr Lund in the 
Lagoa Santa caves, there is no difrerence of opinion. 
Those who have examined his collections in the University 
Museum, Copenhagen, and in the Natural History 
Museum, South Kensington, London, agree that, in 
racial features, those ancient Brazilians do not differ 
from tribes still living in South America. The skulls 
are not unlike those of the low-browed “ Nebraska 
loess men.” We have in Dr Lund’s discoveries further 
evidence of the persistency of the American-Indian type. 
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Dr Lund’s discoveries gradually passed out of notice, 
and South America, as a possible home of ancient man, 
to attract attention until the commencement of 
the present century, when there was a sudden revival 
of interest. That revival was entirely due to Dr 
Florentine Ameghino. He became interested in pre¬ 
historic research at an early age.* In 1873, bang then 
in his nineteenth year, he made his first discovery of 
ancient man. At that time he was living in the town 
of Mercedes, some distance to the west of Buenos Aires 
(see fig. 94), on a flat sweep of the pampas across which 
there meandered a stream named the Frias. On one side 
of the stream, the banks of which rose over 6 feet a^ve 
the levd of the water, young Ameghino bewn to disinter 
the partially exposed carapace of an extinct Edentate near 
to a spot at which he bad previously found a human skull. 
In the soil round and under the carapace he was surprised 
to nott traces of charred wood. He then sank a trench 
on the side of the stream, in order that he might examine, 
in a systematic manner, those strata containing traces 

of man (fig. 94). 

He earned the trench down to a depth of about 5 feet 
below the bed of the stream, and about lO or ii feet 
below the surface of the bank. Altogether seven strata' 
were exposcd(sec fig. 94) ; in the deepest layer, below the 
level of the bed of the stream, he found human remains. 
In the same stratum as the human bones he found parts 
of extinct animals, living animals, worked flints, fragments 
erf charred bone, bones which were broken, perforated, and 
incised,baked earth, and a great attendance of charcoal. He 
believed he had discovered “ the fossil man of Argentina. 
In 1875 the Argentine Scientific Society awamed him 
a diploma on account of his investigations, but in 1878, 
when he wished the Society to publish an account of 
his discovery, it refused to help him. Thereupon he 

* Fat an account ot Acncfhino'i aathroiMloKical <ii»cov«rie», «* 
Robert Uhroann-NitKhab •^NooveUet Rechorcbe* var la Formats 
Pampetiwe,* Jffvitta dtl Mum 4 * U Plata, 1007, wL »»• PP- U 3 - 4 W- 
Also Dr Alb MrdliCka'* work referred to oci p. sSA. 
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carried hi» results to Europe, and obtained the sympathetic 
attention of the leading anthropologist in France— 
Paul Broca. 

Certain defects which mar all of Ame^ino's scientific 
papers are apparent in his very first effort—a lack of 
precision ancl of detail, and particularly a decided 
tendency to overestimate the antiquity of all the 
geological strata ot the Argentine Republic. The 
stratum on the Frias (fig. 94) which contained the 



p,0 M_Sketch map et tbe dt«s ot ABechioo’t chief dieeovciks of aAcinl 

ouuL Ineet is Ms seclion scross the Friw, showinc Uw tfnU ukI the 


posUion of Ui« es pkmloiy Ireoeh. 


human renuins he regarded as of Pliocene date, and 
supposed the bones had become naturally entombed, not 
deliberately buried. The accepted opinion regarding 
these Paropean formations is that th^ are alluvial 
deposits belonging to the Pleistocene period—formations 
not unlike the loess of the Mississippi valley in manner 
and date of formation. There can be no question that 
the bones were buried by human agency. The greater 
part of a skeleton of an old woman of short stature 
^•500 m.) and fragments of another individual were 
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represented in his first discovery. There is no question, 
then, that Dr Ameghino’s first discovery represented a 
burial. It is clearly not a burial made from the present 
land surface, but when and how it was made are problems 
which cannot now be solved definitely. The human 
remains arc clearly of some degree of antiquity. 

In 1902, at the age of forty-eight and after an uphill 
life-struggle. Ameghino found himself Director of the 
Nationalwluseum of Buenos Aires. With a series of 
discoveries, following each other in rapid succession, he 
really startled the anthropologists of Europe. He claimed 
to have discovered fossil forms which demonstrated the 
evolution of modern man—or of a form of man of the 
modern type—in the southern regions of South America 
The oldest and most primitive human ant^tor he named 
Tetraprothomo, and regarded the only remains which 
were found of this ancient, human type—an atlas and a 
thigh bone—as of Miocene age. As will be seen from 
94, the remains of Tetraprothomo were discovered 
at Monte Hermosa, on the east coast of Argentina, some 
distance north of the mouth of the Rio Colorado. 

The second and later stage in man's evolution-- 
Diprothomo—was based on the fragment of a skull, 
obtained from a formation which he regarded as of early 
Pliocene date. The third link in Ameghino’s human, 
ancestral chain was Hotiu pamp^fus, also a Pliocene form. 
The fourth and final stage. Homo tapuns, appeared in the 
Pleistocene deposits of the pampas.' 

It will be sufficient to give a brief account of the 
discovery of Ameghino's early Pliocene forerunner of 
man—Diprothomo. In 1896 an English firm of cop- 
tractors had almost finished the construction of a dry 
dock on the south bank of the La Plata, at Buenos Aires. 
The concrete floor of the dock had been sunk to a depth 
of m. (40*7 fect^ below the level of the water at 
low tide. Subsequently, an additional hollow, 20 inches 
deep, had to be sunk through the floor of the drv dock, 
reaching a toul depth of about 42 feet below the level of 
> Tot fill! accoont, see references on p. aSS. 
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low tide. In sinking the additional pit, the fragment 
of a human skull was foujxd by a workman. The 
fragment was given to Mr Junor, who was in char^ of 
the works, and by him it was presented to the National 
Museum, Buenos Aires. Thirteen years later, Dr 
Am^hino published an account of this fragment The 
deep stratum of the Pampean formation from which it 
was extracted he regarded as early Pliocene in date of 
formation, and the fragment he conceived to be part of 
a small and peculiar skull of an ancient and extinct 
genxis of humanity, which he named Diprothomo. 

There is no reason why the specimen should be rejected 
as worthless because of its defective history. On the 
other hand, there are the very soundest grounds for 
rqccting Ameghino’s conclusions as regards the age of 
the stratum and the nature of the cranial frajgment. 
Geologists refuse to regard the stratum in which the 
fragment was found as older than Pleistocene, and 
anatomists arc unanimous in regarding the cranial 
fragment as representing the frontol ^d part of 

the parietais of a human skull which in size and shape 
must have been very similar to skulls of American 
Indians.* From what has been shown in this and m 
the previous chapter, there is no reason for being 
surprised at the discovery of a fossil skull, showing 
American-Indian features, in a deposit of Pleistocene age. 
Amqrhino’s Diprothomo thus represents a man of the 
American-Indian type living in the Argentine during 
Pleistocene times. 

Amqrhino’s Miocene form of man—Tetraproihomo--- 
had also to go by the board. Only the atlas and the 
thigh bone of this strange evolutionary form were dis¬ 
covered. The thigh bone proved to be that of an extinct 
carnivorous animal of the cat genus, and as large as a 
puma; but the atlas was human. Unfortunately, the 
antiquity of the atlas may very well be called in question. 


» See Profeteor Sch«II>e'i " StudieB lar Morpholo*ie <fer rtd- 
amerikaBbchen PritBBteftfarmen," ZtiiM*. fUr MortA. unJ Anlkrap^ 
1910, voL xiu. pp. 309-as&- 
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The exact stratum from which it was obtained is 

unknown. . • • j- •„ 

There is no need to recount the remaining diKO^ncs 
which have been made in the Argentine Republic. They 
aw fully described by Dr Uhmann-Nitsebe and by Dr 
Hrdliaa.‘ The result of a survey of the di^vcries 
of ancient man made ih South and North America leads 
to the same conclusion, that we cannot trace man beyond 
a point in the Pleistocene period, and that the oldest 
human remains so far discovered, both of the northern 
and southern parts of the western hemisphere, arc of 
the same American-Indian type. Indeed, the resemblance 
between the skulls recovered from deposits of a Pleistocene 
acre in the United States and those found m the Pampean 
deposits of the Awntine RepubUe is vc^ striking. 
Thev arc not only of the same race ; they might belong 
almit to members of the same tribe. We have seen no 
evidence to lead us to suppose that any race preceded the 
American Indian in the new world. 

Yet, one annot conUude such a survey m this with 
any feeling of satisfaction or of certainty. We seem to 
leave so much unexplained. Those who have studied 
the cUborate civilisations and the multitude of languages 
of America are almost unanimous in regardmg them as 
independent evolutions.* The animals which 
domwticated, and the numerous native plants which had 
been brought under cultivation by indigenous races m pre- 
Columbian times, seem to point to an antiquity beyond 
that revealed by the discoveries of the geologist or of the 
anatomist. The writer feels certain that human secrets 
still lie hidden in America. The discovery of implements 
of a Paleolithic type in the State of Kansas under dcposite 
of the phase of maximum clactation suggests an earlier 
history for man in America. 

• Im Ankaelejcf, by T. A. Joyce, Loodoii, 1913* 

**‘*’Se -A Coosideralioo of the PoUeolithi of Kwum.- by N. H. 
Wiacbell, Uimutota HuUrital 1913, voL xvi. part i. 


CHAPTER XVni 


THK OISCOVBRY OF THB PILTDOWN SK.UU 

England owes much lo the disciples of Gilbert White. 
Everywhere, especially within her southern parts, you 
will find them observing and recording those strange 
facts which, when righuy understood, will carry our 
island story leagues b^ond the dawn of written histon^. 
The little jealousies and disputes which occasionally ruffle 
the serenity of their lives leave untouched the splendid 
freemasonry which binds them together, and which knows 
no distinction of class. The lord of the manor and the 
village shoemaker meet at this point on equal terms. Those 
local historians arc drawn from all classes ; the squire, the 
vicar, the lawyer, the doctor, the bank clerk, the watchmaker, 
the grocer, the baker, and the village labourer all enroll 
themselves amongst the followers of the immor^ Gilbert. 

It is to one of these men we owe the finding of the 
Piltdown skull, which, from a historical point of view, is 
the roost important and instructive of all ancient human 
documents yet discovered in Europe. Mr Charlw 
Dawson, its discoverer, a lawyer by profession, liv« m 
the historic town of Lewes, situated picturesquely in a 
gap of the South Downs where the Sussex Ouse brala 
through from the Weald and empties its silent waters in 
the English Channel at Ncwhavcn (fig. 95 )* “ 3 '*®* 

such a quiet town as Lewes that we expect followers of 
Gilbert White to appear. !t was in Lewes that Dr Gideon 
Mantell practised as a physician in the earlier part of 
last century, and spent his leisure time in making known 
to all the vrorld the remarkable reptiles which abound m 
m 



*94 


THE ANTIQUITY OF MAN 



the old-world strata now ex^sed in the cup or hollow of 
the Weald. Mr Charles Dawson followed in his foot¬ 
steps ; for twenty years and more he has spent his 
leisure hours in searching the strata of the Weald, and 
has brought to light many things new to science. 

About the time he b^an to search the Weald a new 
influence was at work among the naturalists in the south¬ 
east corner of England. Lewes is situated on the south 
side of the green cup of the Weald ; on the other side of 


the cup, thirty miles north of Lewes, lies the Kentish 
village of Ightham, and it was here, in a grocer’s shop, 
that the new influence had its mainspring—Benjamin 
Harrison. He was a young man in 1659 when M. 
Boucher de Perthes was compelling his i^uctant con¬ 
temporaries to acknowledge that the elaborately worked 
flints he had recovered &om the ancient gravel terraces 
of the Somme, in the north-west of Prance, were the 
handiwork of long extinct races of man. Mr Harrison' 

' For further dcUils of Mr Harrison's busy life, see MdUm: the Story 
of 0 KtnHtk ViUo^, odited by F. G. BenneU, F.G.&, The Homeland 
AssocinlioB, Ltd., London. AIm Brit. Mtd. /oum., <912, ii p. iof. 
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searched the mvels of his own locality, and soon found 
implements of the same typ^ as M. Boucher de Perthes 
had found in the demsits laid down in former times by 
the Somme. Mr Harrison, however, carried the history 
of flints a great stride further back. Little more than a 
mile north of Ightham rises up the chalky bank of the 
North Downs which forms the northern lip of the 
Wealden cup. Crossing the Pilgrims’ Road, which winds 
along the foot of the bank or escarpment, Mr Harrison 
had, in his almost daily excursions, a stiff upward climb 
of some 500 feet to reach the plateau or the North 
Downs, stretching away northwards into the valley of 
the Thames. Here, in the gravel deposits of the plateau, 
immensely older than the terrace gravels of the valleys, 
Mr Harrison found rudely shaped flints, which he 
recognised as being of human workmanship. They were 
primitive in form when compared with the paleoliths 
from the valley gravels, and he distinguished them as 
“eoliths.” Although he recognised them first in 1865 
-forty-eight years ago—eolims were not accepted as 
genuine products of man’s hand until 1888, wken the 
{ate Sir Joseph Prestwich—a geologist noted for his sound 
jui^ment—brought them bciore tne scientific world. 

Even when Mr Dawson began his researches in the 
Weald twenty years ago, eoliths, although gradually 
gaining adherents, were still the subject of hot contention. 
It was about this period, too—the end of last century— 
that a great truth, the inception of which we owe to our 
colleagues of France, began to leaven the researches of 
the Wealden workers. This truth is simply the recog¬ 
nition that the law of change or progress, which influences 
all the worldly aflairs of men, holds true not only of 
present but also of past generations of mankind. Ever^ 
generation has its own distinctive fashions and ideas ; ■ it 
builds Its houses, it tills its fields, it makes its implements, 
it writes its books, it wears its clothes and paints its 
pictures in a manner slightly different to the generation 
which went before it. It is not difficult to distinguish a 
house built in the time of Queen Eliiabeth from one 
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built in the tiiDC of her successor—Queen Victoria. 

The law of evolution and of change has always held true. 
The French arclueologlsts recognised that this law is 
valid for the men who shaped the implements found in 

caves and valley gravels. / u ■ i 

When the stages in the evolution of these implements 
have been distinguished, we are proidded with a scale of 
sequence of time to guide us safely and surely to^wrds 
the very bcginiyngs of humanity in the far past. Each 
generation of Paleolithic men we now know co^ed and 
modified the flint took of an older generation. One has 
only to suryey the researches which udr Lewis Abbot has 
made in the deposits and strata of the Weald to see how 
fruitful the acceptation of this conception has proved to 

the Sussex natuwists. .... . •,! 

From this cursory introduction the reader will perceive 
that Mr Dawson's discovery of fossil remains of man in 
the Weald of Sussex was not altogether a matter of chance. 
Business had taken him into the Weald. His way lay 
along quiet, sheltered country roads, following upwards 
the sluggish waters of the Ouse, until he reached that 
upland, open, and bracing country some eight miles to the 
north of Lewes. Here Piltdown Common is situated, a 
moorland tract, on which golfers may enjoy the “ ancient •' 
game under ideal conditions. The common is part of a 
wide sweep of fertile, well-wooded land, with old-world 
farm-houses, comfortable and sheltered, yjread across it. 
Sussex churches, Sussex villages, and Sussex gardens 
make it a country worth seeing even by those who arc 
not in pursuit of fossil man and his works. The land at 
Piltdown lies 120 feet above the sea ; but when we look 
southwards to catch a glimpse of the English Channel, 
the green South Downs rise up, with Lewes at their foot, 
and cut ofF the view. Westwards, the South Downs 
continue their course along the sea-board, sheltering 
Brighton from the north. In the wooded and undulating 
country to the north-west lies the source of the Ouse, 
some twelve miles distant. Standing on the common, 
we see that the Ouse is about a mile distant to the 
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west. In the course of Ume it hu cut % valley through 
the Piltdown plateau, until now its bed lies 80 feet below 
the level of the common. It has a journey of fifteen 
miles to make before it reaches the sea at Newhavcn. 

In the middle of the Weald, to the north, the land rises 
to form a wooded ridge—the forest ” ridge—forming 
the watershed between the Ouse and the Medway, a 


tributary of the Thames. The "forest” ridge hides 
from view the North Downs, which rise sharply up and 
separate the Weald from the Thames vall^. 

Having thus accompanied Mr Dawson into the Weald, 
he himself will take up the narrative, as told in a com¬ 
munication to the Geological Society of London.^ 


' From the Qffritrfy /»vrmi of tAt CtoUgieoi SMtoty, March 191J1 
voL Ixia. p. 117. 
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“Several years ago I was walking along a farm-road 
close to Piltdown Common, Flctching ^Sussex), when 1 
noticed that the road had been mended with some peculiar 
brown flints, not usual in the district On inquiry, I was 
astonished to learn that they were dug from a gravel bed 
on the farm, and shortly siterwards I ^visited the puwe, 
where two Ubourers were at work digging the gravel for 
small repairs to the roads. As this excavation was situated 
four miles north of the limit where the occurrence of 
flints overlying the Wealden strata is record^, I w« 
much interested and made a close examination of the b^. 

I asked the workmen if they had found bones or other 
fossils there. As they did not appear to have noticed 
anything of the sort, I urged them to preserve anything 
that they might find. Upon one of my subsequent visits 
to the pit, one of the men handed to me a small portion 
of an unusually thick human parietal* bone. I im¬ 
mediately made a search, but could find nothing more ; 
nor had the men noticed anything else. The bed is full 
of tabular pieces of iron-stone closely resembling this 
piece of skull in colour and thickness ; and although 1 
made many subsequent searches, I could not hrar of any 
further find nor discover anything—in fact,’the bed 
seemed to be quite unfossiliferous. 

“ It was not until some years later, in the autumn of 
1911, on a visit to the spot, that I picked up, among the 
rain-washed spoil-heaps of the gravel pit, another and 
larger piece belonging to the frontal region of the same 
skull, including a portion of the left superciliary ridge. 
As 1 had examined a cast of the Heidelberg jaw, it 
occurred to me that the proportions of this skull were 
similar to those of that sp«imcn. I accordingly took it 
to Dr A. Smith Woodward at the British Museum 
(Natural History) for comparison and determination. 
He was immediately impressed with the importance of 
the discovery, and wc decided to employ labour and to 
make a systematic search among the spoil-heaps and 

• The right Hftri left “ parieoJ ■ bone* form the frenter port of the roof 
and tide* of the bmin carily of the tknU. 


DISCOVERY OF THE PILTDOWN SKULL 299 

gravel, as soon as the floods had abated. . . . Thwr 
Ubours were rewarded in the soring of 1912 by the 
discovery of the greater part of a lossil human »lcuU* 

We propose to follow Mr Dawson to the site of the 
gravel pit. Leaving Piltdown Cotnihon, we throw open 
the white gate which guards the private approach to 
Barkham Manor —an English farm-house rendered 
homely and picturesque by the passage of centunra. 
The avenue leads us straight to the farm-house; the 
approach is flanked on either hand by a Ime of trees, 
which spring at regular distances from w»d< green 
margins, carpeted by Sussex turf. Here the farm cam 
come and go. Just before the house >s reached the 
avenue of trees ends ; the road is then bound^ by a 
hedge on the right and an open meadow on the letc, 
which sweeps up to the hospitable door^y. Jf the 
visitor is not sharp-eyed he will miss the pit. It lies on 
the right hand between the roadway and the hedge— 
merely a narrow trench some 4 feet deep. Even to the 
profeMional eye it is a most unlikely spot to yield the 
remains of fossil man, and the bones of the animals 

which flourished in his time. _ 

The stratum of gravel is seen to be surprisingly shallow 
—rather less than 4 feet at this particular point. As the 
section of the side of the trench shows (fig. 97 )> *” 5877 “ 
rests on a bed-rock formed by one of the ancient Wealden 
rocks—the Hastings beds. The gravel is s^tificd-^d 
down by running water. The lowest or bottom layer, 
scarcely 6 inches in thickness, is the most important. 
The sand and gravel of this Isyer is cemented together b_y 
iron oxide ; everything embedded in the bottom Uyer is 
stained a deep brown ^om iron impregnation, washed out 
from ancient Wealden deposits.' »v., Mr 

It was from this bottom or “dark layer that Mr 
removed the right hrUf of . 
lower jaw. In the same stratum Dr Smith Woodward 

• In a r««nt publication Mr DawMO diMinwahe# a 
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found a small but very important part of the skull—the 
part which ^ves us a reliable index to the width and form 
of the posterior or occipital part of the head. There can 
be no doubt tha? it was from this bottom layer that the 
piece of skull handed to Mr Dawson by the workmen 
mme and the other fragments recovered from the spoil- 
heaps. In the bottom layer eoliths were also found— 


Flo. OT.—OteruiBaUc »k«(ch ol ihe grewl is wbkh ini^own 
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the rudely worked implements which Mr Benjamin 
Harrison had discovered on the Kentish plateau in 1865. 
In some of these the edges were sharp, showing that they 
had come to rest soon after falling in the bed of the ancient 
Ouse; others were blunted and abraded, showing that 
they had been rolled for a long distance before coming 
finally to rest in the bottom ^ at Piltdown. In this 
same bed was found the much-rolled cusp of a Mastodon 
—a primitive genus of elephant which was in existence 
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before even the Miocene period b^au; it is supposed 
to have been dislodged from some ancient stratum and 
redeposited here during the denudation of the Weald. 
More remarkable still, Dr Smith Woodward was able 
to identify two unrolled fragments of a molar tooth 
belonging to St^odon —.a form of elephant whose 
remains are known to occur in Indian deposits of the 
Pliocene period, but never before found in Western 
Europe. The shallow pocket of gravel at Piltdown, 
Sussex, yielded not only a new form of man, but an 
elephant which was new to the fauna of ancient England. 
The same stratum also yielded portions of two teeth 
of a hippopotamus, and two molar teeth of a beaver 
which has not yet been found in deporits older than the 
Pleistocene. The beaver mav have been in existence 
during the Pliocene period, but we have no evidence 
of that. The contents of the pocket of gravel at 
Piltdown was a surprise to geologists. The animal 
remains indiatc that the bottom layer of gravel was 
laid down in the Pliocene period—a very remote age 
if we try to count by years. 

In the gravel, just above the bottom or dark layer, 
were found worked flints of a more highly evolved type 
than eoliths. They are not stained brown as are the 
eoliths, but are “ brilliantly coloured iron-red." Mr 
Dawson regards them as belonging to that^ stage of 
Paleolithic culture known as the “ Chellcan," or to an 
indefinite and older period, which saw the early evolution 
of the Chellcan culture—the ” prc-Chellean," Now, as 
we have already seen, the Chellcan period of culture »s 
assigned to the middle third—to an early part of the 
mi^e third—of.the Pleistocene period. It has to ^ 
noted, however, that these flints did not occur in the 
bottom layer in which the human and animal remains 
were found j they are not stained dark brown as arc the 
eoliths and bones. Mr Lewis Abbot, whose opinion in 
all that pertains to the geology of the Weald deserves 
serious consideration, has no hesitation in regarding the 
bottom stratum as Pliocene in the date of its formation. 
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while the upper and looser strata he regards as having 
been disturbed and redeposited at a later date. 

As regards these more highly worked implements from 
the Piltdown gravel, there is room for a diffitrcnce of 
opinion. No one has a better right to give an cxocrt 
judgment on such implements than Mr J. Reid Moir. 
The result of a mmute examination of the better 
worked flints from Piltdown led him to the following 
conclusions:— 

“ These later and more Pal*olithic-lookmg specimens 
do not, however, appear to me to be of such definite 
forms as to be classifiable. They most certrinly do not 
agree with the usual definition of a ChtUa implerncnt; 
^d by the large surface of fracture and insularity of 
the secondary flaking I would place them in a period 
preceding the ChilUs phase. In fact, I have myself 
Found implements very similar to these in deposits 
which, without doubt, considerably predate those con- 
Uining the ChtUti type. I therefore consider that, 
as these pre-Chellcan Implements are the latest con¬ 
stituents contained in the Piltdown gravel, the deposit 
must be very ancient. There is al^ no doubt that 
a ve^ long period intervened between the time when 
the ^lithic implements and the later or pre-Chcllean 
type were made. This intermediate period is apparently 
not represented by implements of the Piltdown gravel.” 

We have thus evidence from two independent sources 
that the Piltdown gravel pockets contain animal remains 
and human artifacts of two different ages. The bottom 
layer, with its animal remains and cofiths, is apparently 
of Pliocene date; the overlying beds belong to about 
the commencement of the middle third of the succeeding 
period—the Pleistocene.* 

■ IdUw tunmer of 1914 Mi Dawwn made another renarkable dia- 
covoy at Piltdown. He found a fouUised fleb-like piece of an elephant^ 
femur, ahowiag the moat indubitable evideiice of having been worked into 
ahape by human handa. It waa found in the apoiMittpa and probably 
came from the opper layer of gravel, and may tharnorc be regarded u p^ 
Ch^eon in date. Until Mr DawsMi'i diacovery wt had luppeaed that 
man did not begin to fuhion implementa in bono until the Moaateriao 
period 
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Meantime, however, we are supposed to be standing 
by the pit, almost at the front door of a picturesque 
farm-house in Sussex. The present stream of the 
district—the Ouse—is nearly a mile distant, and 80 feel 
below the plateau on which the farm-house is placed. 
When the gravel of the pit was deposited, however, the 
Ouse flowed over the ground on which we stana— 
shifting its bed from tome to time, now laying down 
a new stratum of gravel, and many a year later coming 
back to plough it up again and mix deposits together 
of very different ages. It is clear that the face of 
the country must have greatly changed since the Piltdown 
gravels were laid down. 

As we leave the pit there are several thoughts 
which must occur to everyone. How many of those 
ancient ancestors of ours haye already been dug up 
and used as metal to mend our roads ? Had it not 
been for Mr Dawson, Piltdown man, his flints, and the 
remains of ancient elephants, hippopotamus, and beaver 
would have long ere now been ground to dust under 
the wheels of lumbering farm waggons. Another 
surprise is that so shallow a deposit, lying almost on 
the surface of the open land, can yield evidence of so 
ancient a phase of the earth’s history and of the men 
of England. Had it chanced, however, that the human 
remains thus recovered had been of a type similar to the 
men still living in the world, what would have been 
the result f Judging from what has happened in other 
the universal verdict would have been that some 
mistake had been made, so strong is the belief that 
modern man is of modern origin. The condition of 
fossilisation of the human bones wotUd then have had little 
influence on the verdict, for the rate at which bones 
become fossilised, when th^ become impr^nated with 
iron, it extremely raoid. By good fortune, the human 
remains, as we shall see later, carry most certain 
indications of great antiquity in their ^uliar features. - 
The ancient human remains at Galley Hill, at Ipswich, 
at Castenedolo, and probably also at Olmo, were appar- 
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ently interred in the places where they were found. At 
Piltdown we are concerned, as at Heidelberg and at 
Trinil, with fragmentary remains which had been naturally 
entombed in the bed of an andejit stream. Only parts 
of the skull were found at Piltdown, and, as at Trinil 
in Java, the fragments were sattered some yards apart. 
The individual may have been drowned and dismembered 
in the stream, or the skull may have iKen exposed on 
dry ground and subsequently swept, with other animal 
remwos, into the stream in a time of flood. 


Pni. qa—OnlUM of • fliodem iknll to thow ih« naaibec uid potltlon oi Ike 
rr^ownti nco««Md et PIMowo. The bUek MeM refiroMM 

porl^ 

A reference to flg. 9S will show how much of the human 
skull was recovered. The greater part of the left half 
of the brain case was found—only the middle part of the 
forehead and a part of the posterior or occipital bone 
were missing. The part of the occipital bone which was 
missing on the left side is present on the rieht, and it 
is thus possible, for the right and left sides of the skull 
are approximately symmetrical, to reconstruct the width 
and torra of the hinder part of the head. Only one 
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fragment of the right half of the brain case was recovered 
—about two-thirds of the right parietal bone—but that 
is sufficient to give an exact basis for reconstruction of 
the whole skiul. The right half of the mandible, we 
may be certain, is a replica of the missing left half. 
With these cranial fragments and the associated animal 
remains and human implements. Dr Smith Woodward 
returned to his work-rooms in the British Museum 
(Natural History) early in the summer of 19H, and 
set himself down to study their characters and their 
significance. About the end of the summer rumours 
of this remarkable discovery were circulating in the 
scientific circles of London. The discovery, nowever, 
was not made public until December i8th, 1911, when, 
at a crowded meeting of the Geological Soaety, Mr 
Charles Dawson and Dr A. Smith Woodward gave 
a clear and full account of one of the most remarkable 
discoveries of the twentieth century. 


so 


CHAPTER XIX 


TMB ANTIQVITV OP TH8 i»ll.TI>OWN RACK 

A OREAT corrpanv assembled in the rooms of the Geological 
Sodety of Lonaon on the evening of December i8th, 
191a, to receive the first authentic account of the discovery 
at Piltdown. An unknown phase in the early history of 
humanity was to be revealed ; a revelation of that kind 
stirs the interest of many men, and draws them from their 
studies and laboratories to brave the heaud atmosphere 
of overcrowded meeting-rooms. The various fragments 
of the skull had been pieced together ; the missing parts 
had been filled in ; a complete skull was thus brought 
before the meeting. It was quite plain to all assembled 
that the skull thus reconstructed by Dr Smith Woodward 
was a strange blend of man and ape. At last, it seemed, 
the missing form—the link which early followers of 
Darwin had searched for—had reallybeen discovered. No 
one had ever suspected that a secret of this kind lay hid 
away in the Weald of Sussex. We shall attend the meet- 
ing of geologists, however, not so much to learn what 
kind of bcin^ those ancient inhabitants of England were, 
as to ascertain their position in the scale of time—to see 
their place in the scheme of man’s evolution. We want 
to hear from the lips of those who have studied the recent 
history of the earth, and who have discovered the sequence 
and the cUtes of more recent land changes and deposits, 
how long ago it is since these andent people lived in the 
Weald <M Sussex. We shall take, in the first plRC^ the 
opinion of Dr Smith Woodward himself. In his opinion 
the Piltdown remains arc almost (if not absolutely) of 


ANTIQUITY OF THE PILTDOWN RACE 307 

the same geolopca! age ” as the Heidelberg mandible— 
the oldest human remains yet found on the continent of 
Europe. The geological age of the Heidelberg mandible, 
as wc have seen in a former chapter, has been accurately 
Axed. It was discovered in a deposit laid down in the 
ancient bed of a tributary of the Neckar not long after 
the Pleistocene stage of the earth’s history was well begun. 
The Cromer beds were in process of formation in East 
Anglia. Dr Smith Woodward’s opinion, then, is that the 
Piltdown form of man was living in Southern England 
at an early part of the Pleistocene period, and that, at 
the same aate, a very different kind of man was inhabiting 
Central Europe. 

The reader may naturally break in with the question : 
How long ago is that ? The facts which will yield an 
estimate of geological time certainly exist, and in the 
opinion of men like Rutot, Sollas, and Penck arc sufficient 
to afford an approximate estimate—the first step towards 
accurate figures. We shall take the estimate of Professor 
Sollas* first. He regards the deposits which were laid 
down during the Pleistocene penod as forming, when 
superimposed, a thickness or depth of 40<» rat (sec 
frontispiece). He estimates that the formation has pro¬ 
ceeded at the rate of a foot per century, and that there¬ 
fore the collective deposits of the Pleistocene period 
probably have taken about four hundred thousand years 
to form. The estimate given by Professor Rutot is much 
less—one hundred and forty thousand years. Short as 
it is, that estimate deserves our serious consideration, for 
it is founded on a prolonged study of the Pleistocene 
formations found along the river valleys of Belgium. 
There is a third estimate which must also weigh with us 
in coming to a conclusion as regards the duration of 
the Pleistocene period—that of Professor Penck.* He 
has studied the changes produced by Alpine glaciers dur¬ 
ing the Pleistocene cycles of extreme cold. He is of 
ojnnion that such changes indicate for the Pleistocene 

* Naturt, 1900, voL bcii. p. 481- 

* Sec A. Penck, ZHtuhriftfilr Btfm&lpgi*, 190*, voL *L p. 390 ‘ 
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period t duration of at least half a million of years— 
perhaps they may have occupied as much as a million 
and a half. These li^ures are mere provisional estimates, 
subject to modification as our knowledge increases. 

' The numerous changes in climate, of elevation and 
depression of the land, the transformation of our animals, 
the elaboration of human culture, the evolution and 
distribution of human races, all bespeak an enormously 
lor^ period of time. 

To arrive at an estimate of the antiquity of the 
Piltdown remains, we must also allow for the time which 
has elapsed since the Pleistocene period ended and our 
present era began. There i.s a general agreement that 
about fifteen thousand years would cover (his recent 
period ; but it must also be added that Dr Allen Sturge,* 
trom a study of the Neolithic age, which commenced 
soon after the Pleistocene period came to a close, regards 
such an estimate as totally inadequate. When, therefore, 
Dr Smith Woodward assigns the Piltdown remains to an 
early phase of the Pleistocene epoch, we may, in the 
present state of our knowledge, suppose him to refer 
the Piltdown race to a time which is removed about half 
a million years from the present. Beyond any question, 
the Piltdown skull represents the most ancient human 
remains yet found in England. 

Having thus attempted to give Dr Smith Woodward’s 
opinion the antiquity of the Piltdown remains in terms 
ot years, we must again return to the meeting of geolt^ists 
and take up the narrative there. The discoverer ot the 
remains, Mr Charles Dawson,* said “ he was quite pre¬ 
pared, from an anthropological point of view, to accept 
an earlier date for the origin of the human remains, and 
Dr Woodward and he had perhaps erred on the side of 
caution in placing the date as early Pleistocene.” In 
Mr Dawson's opinion, then, it is possible that the 
Piltdown race may belong to the period preceding the 
Pleistocene—the Pliocene. Professor Boyd Dawkins said 

' Prtf. PreJHfiftie S»<iefy oj Earf AngHa, 191 1, vot. t. p. 43. 

* Quart./mm. 1913, voL Ijrix. p. 151. 
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“ he a^eed with the authors of the paper that the deposit 
containing the human remains belonged to the Pleistocene 
age, and that the Pliocene mammalia in it —Mojtodon 
^vtmtnsis and the rest—had been derived from a PHocenc 
stratum formerly existing in that area.” That opinion, 
coming from one who has the right to speak with 
authority, must evoke surprise. When he found the 
remains of the same sj^ies of Mastodon in the Dove- 
holes cave in Derbyshire in 1903, unaccompanied by 
human remains. Professor Boyd Dawkins unhesitatingly 
assigned the contents of that cave to the Pliocene period ; 
but when the same remains arc found in Sussex, accom¬ 
panied by human remains, the deposit, in his opinion, 
Siould be referred to a much later date. In Professor 
Boyd Dawkins’ opinion man is an evolutionary product 
of the Pleistocene period, and first reached Britain about 
the middle of that epoch. Much more guarded opinions 
were given by Mr Clement Reid and by Mr A. S. 
Keimard, who have made a special study of the later 
deposits in the south of England. “It was im^sible,” 
said Mr Reid, " to speak with confidence, but the whole 
evidence suggested that the Piltdown deposit and the 
plateau on which it rests are not preglacial or even early 
Pleistocene ; they belong to a period long after the first 
cold period had passed away, but they occur at the 
very base of the ^eai implement-bearing succession of 
Palaeolithic deposits in the south-east of England.” 
Mr Kennard regarded the Piltdown gravel as being of 
the same age as the lOO-foot terrace of the Thames 
valley, whi^, as we have already seen, is made up of 
strata belonging to various st^es of the Pleistocene 
epoch. Mr Kennard’s opinion is of the greatest interest, 
b^use it was from the loofoot terrace of the valley of 
the lower Thames, at a depth of 8 feet, in ^ 1888, that a 
human skeleton was found at Galley Hill. If Mr 
Kennard is right, the Galley Hill man, who was of the 
same type as modern man, must have been almost 
contemporaneous with the very primitive human being 
reconstructed by Dr Smith Woodward. Mr E. T. 
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Newton, who, in 1896, brought the Galley Hill discovery 
before the same Society as now discussed the Piltdown 
find, was also present. It must have puzaled him to 
explain why the audience, which in 1896 refused to 
accept the Galley Hill discovery, because the remains 
were those of a being framed much as we moderns are, 
should extend so ready an acceptance to the very simian 
form of man Dr Smith Woodward had raised from the 
Piltdown fragments. Here we are concerned only with 
the opinion Mr Newton formed of the antiquity of the 
Piltdown remains. To him, “the highly mineralised 
condition of the specimens seemed to point to their 
being of Pliocene age rather than Pleistocene.” 

The writer is a student of the human body, and is 
therefore not in a position to offer any conclusive 
evidence which will help to settle whether the Piltdown 
man was Pleistocene or Pliocene. Yet there is one point 
which must weigh with those who seek to place this 
newly discovered human form in its proper place in the 
scale of time. The lower jaw, especially in the region 
of the chin, is marked by certain characters which separate 
it sharply from the corresponding part of all human 
mandibles and link it closely with the jaw of apes. Even 
in the Heidelberg mandible, which belongs to the early 
Pleistocene age, the human features have already begun 
to appear. In the Piltdown mandible the conformation 
is that of the ape ; a simian stage is still preserved. The 
Heidelberg mandible shows that the human contour of 
the chin had already appeared at the beginning of the 
Pleistocene, but a change of this kind has not become 
manifest in the Piltdown mandible. This feature suggests 
that Piltdown man represents, as the animal remains 
accompanying him suggest, a Pliocene form. I am of 
opinion that future discoveries will prove that the remains 
found at Piltdown represent the first trace yet found of 
a Pliocene form of man. 

The reader may feel by the time he has reached this 
point that enough has been said about the time at which 
the Piltdown man lived. Probably he is already wearied 
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with the clash of expert opinion. Yet that difference is 
perhaps not so great as it appears. It will be remembered 
that Mr Lewis Abbot, who has given as much time as 
anyone to master the later geological history of the 
Weald, expressed the decisive opinion that in the Piltdown 
gravel two ages are represent^. The lower or bottom 
stratum, whiS contained the Pliocene remains and human 
bones, is, in Mr Abbot’s opinion, Pliocene in date ; the 
upper levels, in which the rude Palaolithic implements 
lay, have been disturb^ at a later time, and are to be 
regarded as Pleistocene in age. If Mr Abbot is right, 
and a survey of the full evidence favours his inference, 
then the divergence of opinion is explicable : those who 
maintain that the Piltdown gravel is Pleistocene are 
right, and so are those who regard it as Pliocene. Indeed, 
in a subsequent communication Mr Dawson wrote of the 
«dark" or Eoanthropus stratum as follows : * “ We 
cannot resist the conclusion that the third or ‘ dark ’ 
bed is, in the main, composed of Pliocene drift, probably 
reconstructed in the Pleistocene ep>och. . . . Putting 
aside the human remains and those of the beaver, the 
mammalian remains all point to a characteristic fauna of 
Pliocene age ; and, though all are portions of hard teeth, 
they arc rolled and broken. The human remains, on 
the other hand, although of much softer material, are 
not rolled, and the remains of the beaver arc in a similar 
condition.” 

So far we seem to have gone a long way merely to 
reach the conclusion that the Piltdown man is probably 
of Pliocene age. To assign even the remains of man to 
the Pliocene period carries but a shadowy significance 
to most of us. If, howcver, we again visit Piltdown and 
survey the changes which have occurred in the W^d 
since fossil man was living there, wc obtain some insight 
into his great antiquity. Mr Dawson dis«>vcTcd and 
delimited the remains of a great sheet of gravel which, 
in former times, covered the Piltdown plateau. The 
sheet apparently extended (sec fig. 9Q *l>out twelve 
• Q>tar 1 . Jfium. t9U> *ol Ixx. p. 8j. 
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miles in one direction and eight in another, and must 
have formed a great deposit for such a small stream as 
the predecessor of the Sussex Ouse to lay down. Only 
some patches and Mckets of the original deposit have 
come down to us. The plateau is now 120 feet above 
the level of the sea, but it is probable that it lay almost 
at sea-level when the great sheet was being deposited. 
The formation of so extensive a gravel bed must have 
occupied a long space of time, for the oldest or bottom 
layer is apparently Pliocene in date—the upper or dis¬ 
turbed layer is much later, probably middle Pleistocene 
in age. Over that wide Pliocene plain the ancient Ouse 
had meandered, shifdng its bed from time to time and 
laying down gravel, sand, and fossil remains, gathered on 
the higher lands of the Weald. The present Ouse has 
cut a valley, 80 feet deep, in the plateau. That valley 
has been excavated since the time the more recent gravel 
beds were laid down on the plateau. How often the 
valley has been re-excavated, as the land rose ; how often 
it has been Ailed up, as the land sank, wc cannot as yet tell 
because the matter has not been investigated. But it is 
clear that there have been many variations in the level 
of the land since the gravel was first laid down on the 
Piltdown plateau. The human remains lay in the most 
ancient gravel deposit Since the Piltdown man lived, 
then, the great expanse of gravel, measuring nearly too 
square miles, has been laid down and a valley, at least 
80 feet deep, has been slowly eroded by a comparatively 
small stream. As the first gravel was being laid down 
the culture of man was represented by rudely chipped 
stones—eoliths. As things arc to-day, man's culture is 
represented by the wireless messages and aeroplanes 
which cross the Weald, and the great steamers passing 
down the channel, and the ruru homes and country 
houses which everywhere meet the eye. 

No one suspected, until Mr Dawson made the dis¬ 
covery, that deposits of a Pliocene or early Pleistocene 
date occurred in the Weald of Sussex. It is not likely 
that Piltdown is the only site at which such deposits 
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occur in the r^on of the EnglUh Channel. If one 
looks at a map representing the bounds of England in 
late Pliocene times—the date at which we suppose the 
Piltdown man to have lived—it will be seen (fig. 99) that 
in place of the English Channel there is' a great river 
which was joined by all the streams issuing from the 
southern area of the Weald. It will be seen, too, that 
the Somme and the Seine also lie within the watewhed 
of the great channel river. Now on a tributary w the 
Seine is situated St Prest, near which there is, as 



'10. of So«th Engtoirf whJ North 

ofO.. ch»o*l rlirei (4ft« Boyd I>*whlo4). 


M. Rutot has indicated, a deposit very similar in nature 
and in age to that at Piltdown. We have already seen 
that the deeper strata of gravel at St Prest contain 
remains of Pliocene animals and have always teen 
regarded as of a Pliocene age fsce fig. 80, p. 131). Over 
the Pliocene teds are others of a later or Pleistocene age, 
iust as at Piltdown. So long ago as 1863, M. D«nojrer8 
recognised that many of the fossil bones of animals 
existing in the Pliocene period, and found in the deepest 
and oWest deposits of St Prest, showed definite evi- 

> M. J. Desnoym, C«mM. rend., 1863, vol. p. loyj. See a 1 k> 
references given on p-ia^s. 
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dence ol having been worked by man. More striking 
still, the land on which these deposits occur is 8o feet 
above the adjoining tributary of the Seine, the £ure> 
et-Loir, the same height as the Piltdown deposits lie 
above the Ouse. The Pliocene age of the St Prest 
deposits has never been called in question. 

There is a further striking similarity between the 
deeper deposits at St Prest and the dark bed at Piltdown. 
Mention has been made of the eoliths which occurred 
with the human remains in the dark bed. Shaped flints 
of a corresponding type also occur in the Pliocene beds 
at St Prest. They were discovered and described by 
a geologist, M. Bourgeois,* in 1867, four years after 
M. Desnoyers recognised the human markings on the 
fossil bones. In M. Rutot’s opinion the St Prest 
implements are of a later and more highly evolved type 
than the Kentish eoliths. The discoveries made at St 
Prest fifty years ago have a very direct bearing on the 
problem of the age of the Piltdown remains. 

The evidence of another Pliocene deposit may be 
cited here. In the south of England, about one hundred 
miles to the west of Piltdown, but still within the watcr- 
sh^ of the old channel river, there occurs another 
trace of the Pliocene period which is of the greatett 
importance to the student of man's evolution. This 
trace occurs at Dewlish, a small village In the chalkv 
uplands of Dorset (fig. 99). Near the village of Dewlish 
the chalk plateau, afcut 300 feel above sea-level, ends 
in a sharp bank or escarpment, about too feet in height, 
similar to the chalk brim of the Weald. On this plateau, 
near Dewlish, there was discovered bv accident a deep 
trench cut in the chalk and filled with layers of sand and 
gmvel. The trench was investigated by the Rev. O. 
Fisher, and has been described by him in two com¬ 
munications to the Geological Society of London.* It 

I See PaiAm/«U/u Aum«/i*e, by E. T. Hamy, Paris, 1870, p. 9E 

* Jtttm. G*«l^ 1888, voL xliv. p. 819 i 1905, vol. bcL p. 35. • 

Since ibe above was wnttea, tbe Dorset Field Club ms reopenM uie 
trench. The evidence it in favour of a Mtural—not human—fornwlion. 
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was found to be over too feet in len«h, one end ex¬ 
tending so as to open on the free face of the escarpment. 
Its depth was found to be over I4 feet. It was narrow 
and filled in with sand and gravel, which do not now 
occur on the surface of the plateau at Dewlish ; and in the 
gravel were found remains of elephants of the ancient 
fcnd found at St Prest and at Cromer — Elephas 
rntriSonalii —which is accepted as a true representative 
of the Pliocene period. In the gravel also occurred 
certain flints which were regarded bv Mr Grist * as similar 
to the eoliths of the Kentish plateau. Mr Clement 
Reid inspected the trench—the only one of the kind 
known—and found it did not represent any cleft or fault 
produced by natural agencies. No stream could have 
Reduced such a trench ; there is no stream now on the 
plateau. Mr Fisher could only account for it on the 
supposition that it was dug by the hands of man, and was 
designed, like similar trenches at the present day, as an 
elephant trap. If Mr Fisher’s inference is right, and no 
other satisfactory explanation has been offered, we have the 
startling revelation that in the Pliocene period mankind 
had already reached an advanced stage in his evolution. 

We have already mentioned the sub-Cr^ implements 
discovered by Mr Reid Moir (p. 12$). They indicate 
the existence of humajt beings towards the middle of the 
Pliocene period. The Kentish eoliths are as ancient— 
perhaps more ancient—than the sub-Crag implements. 
When, therefore, we ukc into consideration these facts, 
and the similarity between the Piltdown and St Prest 
deposits, we are persuaded that Mr Dawson and Dr Smith 
V^odward were ultra-cautious in assiBning a Pleistocene 
date to the human remains found at Piltdown. All the 
evidence seems to point to a Pliocene age. Hence the 
importance of their discovery, for althoi^h the handiwork 
of Pliocene man has been recognised for a considerable 
number of years, the man himself was unknown until 
Mr Dawson brought him into the light of day. 

» C I. Grt«," Some Eolith* from Dewliih, end the QueMioo of Orijin," 
/tun. Rty. AuUtrtp. /lul, 19*0. »ol *L p. 19a- 
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Having thus settled, so far as the evidence will permit, 
the approximate position of the Piltdown man in the 
scale of time—and beyond question he represents the 
earliest specimen of true humanity yet discovered—we 
now proceed to see what sort of being he was. The 
truth is that we have to discover his characters from 
fragments of the skull, for no other part was found. 
The characters of his limbs and body are matters of 
inference. The reader will quickly realise the number and 
size of the actual parts of the skull which were found, by 
examining fig. lOO ; the missing parts are indicated by 
stippled lines. The bone which forms the forehead—the 
frontal bone—is only partly present. Fortunately, the 
region which forms the upper margin of the left orbit 
has been preserved in its outer part, so that we can form 
a definite opinion as r^rds the supra-orlntal ridges. 
These are not formed as they are in the chimpanzee, 
gorilla, and Mcanderthal man, but are more like the 
conformation seen in modern human races. A great part 
of the left side of the frontal bone has been recovered ; 
the right side is wholly missing, but we know that the 
right and left sides of the frontal bone are nearly 
symmetrical, so we can reconstruct the greater part of 
the forehead with some degree of assurance—^1 except 
the middle part l^ng over ^e root of the nose. . 

Taking the bones which form the roof of the skull Just 
behind the frontal bone, we see that practically the whole 
of the parietal bone is present on the left side. It forms 
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the roof Jind side of a great part of the brain chamber, 
and ia therefore of the utmost importance. We want 
especially to know about the brain, tor that is the master 
organ oi the human body. It will be noted that even on 
the left side certain fragments of the parietal bone are 
missing along its upper margin, hinder border, and at its 
lower angle behind. The dimensions of these missing 
parts can be estimated with accuracy. The parietal bone 
of the opposite or right side is also represented. Only 


Fia ioOl—F rtaweiiU of 0* PiliAjw* tkull [Mcm n pocUtoB ind 
repTtMnUd in pnUe. 


about two-thirds of that bone is present, and, unfortunately, 
the part which is missing is the upper area which reachw 
up to the middle line on the root of the skull, where >t 
should come into contact with the opposite or left parietal 
bone. The actual prt of the right parietal bone re¬ 
covered is indicated m fig. lOl, where it has heen super¬ 
imposed over the corresponding area of the left side. 

Coming now to the hinder or occipital end of the skull, 
we find the bone of that region represented by a 
considerable fragment. The actual part of the occipital 
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found is best seen in a hinder view of the skull such as 
is shown in fig. io2. To the lower part of the occipital 
bone the neck is hxed ; part of the region for the fixation 
of the neck is represented in the fragment found (fig. 
lOoV At the lower end of the fragment is seen the 
hinder margin of the foramen magnum, by which the 
spinal cord makes its exit from the brain cavity to enter 
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Flo. loi.—The htgaient al ihc right parielal bone of the Piltdown Unill ntpec- 
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extent oiiiBiaf. 

the spinal column.' The tabular part of the occipital, 
which rises up from the neck to form the projecting 
hinder part of the head, is also fragmentarily represented. 
By great good fortune, Or Smith Woodward recovered a 
most essential fragment of the right half—the fragment 
which gives us an indication of the width of the occipital 
bone, up almost to its articulation or point of contact 
with the r^ht parietal bone (see figs, too and 102, O'). 
On the occipital bone the ridge which marks the middle 
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line of the head and of the neck is preserved (6e. 102). 
We therefore know the width of the right half of the 
occipital bonC) and we ma^ be certain the left half was 
almost exactly of the same size. Hence in the drawing 
of the recovered fragments the right half of the occipitiu 
bone is represented as if It were on the left side, in place 
of the right (iig. 100). 

The frontiu, parietal, and occipital bones form the front, 
roof, and hinoer part of the brain chamber. The 
temporal bone, 
which helps to ^ va- 


A fragment is 
missing, but suffi¬ 
cient ol its upper 
border is pre¬ 
served to give us , 
its true relation- 
^ipto the parietal 
bone. As may be seen in hg. too, a mutual point of 
contact is present on the opposing margins of the tem¬ 
poral and parietal bones. It will thus be seen that all the 
essential components of the brain chamber arc present; 
there are sufficient parts to form almost a complete half 
of the brain chamber. In the case of the skull a half 
is almost as good as a whole, for the left and right halves 
of every head are approximately similar. 

All of these fragments of the Pilldown skull are, at 
first sight, very similar to the same parts of a modern 
human skull except as regards their thickness. The 
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Pilcdown bones are surprisingly thick. The ftirtn labourer 
who iirst saw the skull described it as a cocoanut. In 
most modem heads the thickness of the bones forming 
the bnun chamber varies from 4 to 6 mm. to^ of an 
inch) ; in native races, and occasionally in Europeans, 
the thickness may amount to 8 or even 10 mm., out in 
no normal modern skull are all the bones so uniformly 
thick as in this recently discovered specimen. As alreadv 
pointed out, the ancient skulls found at Galley Hill, 
Qichy, and Olmo are thick, but not to the extent seen 
in the Piltdown fragments. Thickness is also a character 
of most Neanderthal skulls. In the Piltdown cranium the 
frontal, parietal, occipital, and temporal bones vary in thick¬ 
ness from 8 to 12 mm., the average all over being about 
I of an inch. The bone is natui^y formed ; there can 
M no question of disease. My colleague, Mr Shattock, 
has dennitdy settled that point.* 'Diere can be no 
doubt that sufficient of the skull has been recovered to 
provide us with the means of reaching a just and certain 
conclusion as r^ards the size and shape of that part of 
the head which contains the brain. Very few ancient 
skulls are so well represented as that of Piltdown. 

The discovery of almost a complete half—the right—of 
the lower jaw or mandible by Mr Dawson is a most 
fortunate drcumslance (fig. 103). It lay in the iron- 
stained cemented stratum with unworn eoliths and the 
fragment of the tooth of an early Pliocene form of 
elephant. The importance of the mandible is at once 
apparent; it provides us with the skeletal outline of 
the face of this ancient form of man. Each half of a 
human mandible consists of two distinct piarts: (1) a 
horiaontal part or body (fig. 103^, which carries the 
teeth and forms the lower part of the outline of the 
face—from the angle of the jaw below the ear to the 
chin ; (1) a vertical part, which ascends from the 2^1c 
to terminate in an articular knob or condyle. The 
socket—the glenoid cavity—for the articular knob is 

' See Pne. huemat. Mtd, Congrat, Lendon, 1915 (Patbolofical 
SectioflX 
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situated on that part of the base of the skull which is 
formed by the temporal bone immediately in front of 
the ear. We have already seen that the temporal bone 
of the left side was recovered, revealing the characters 
of the articular cavity, which is shapM exactly as in 
modern races, and in this respect tjuite unlike the same 
joint in an ape’s skull. In the Ptitdown skull we have 


PtUTOOWN. AUSTRALIAN. 

Pm. 103-—Tha KUilcnra (M»d)bla. M aaaa ia tm mode, conipared wMb a 
eemapoi^lnc view of ibe Btodibla ot u AotutlUa Tba BiWnf 

lactb and part* ot tht Plledoini naodible ire tndkntad bp Kipplad linaa. 

thus the greater part of one half of the mandible of the 
right side ; on the left side the articular socket for the 

i 'aw is present; by transposing or reversing the right 
lalf of the mai^ible to take the place of the left half, 
it will be seen that we obtain a representation of the 
skeletal outline of one half of the Piltdown head 
(sec fig. 176, p. 480). 

Unfortunately, a fragment is missing from each part 
of the right half of the mandible (fig. 103). All of the 
ascending part is present; the areas for the attachment 
of the chewii^ muscles are intact, save the articular 
knob itself. That is no great loss, because the sha|>e 
of the socket in which it plied is known to us, and as 
that socket, although large, is shaped as in present-day 
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man, we may presume the articular knob or condyle 
of the jaw also had a modem human form. The part 
missing in the body or horizontal part of the jaw leaves 
some room for specuUtion. That remon of its upper 
border which lies hidden behind the lower lip m life, 
and carries the sockets of five teeth—the two right 
incisors, the right canine, and two right prcmolar teet^ 
has been broken away. The part which bears the three 
molar teeth is present; the first and second molar teeth 
fill their sockets, but the third or wisdom tooth has 
dropp^ out after death. The deficiency thus affects 
the upper or alveolar border of the jaw m front; ^e 
whole of the lower border of the body of the mandible 
is present. As the body approaches the region of 
the chin (sec fig. 164) it becomes modelled in a form 

which is prtuliar to apes. T^ c • u 

Early in the summer of 1911, when Ur bmitn 
Woodward commenced his examination of the PUtdown 
fragments, he realised that the peculiar and charattenstic 
features of this ancient form of roan were centred m the 
region of the chin. Such features had never been found 
or seen in any mandible or skull to which the terni 
human could be applied. The peculiar characters of 
the chin, which arrested his attention, can best be 
realised by a reference to such illustrations as are shown 
in fi«. 104 and 105. In fig. 105 is represented the 
arrai^ment of parU seen in the chin region of a young 
chimpanzee—about four years of a^e, just before the 
milk teeth are shed. When a secuon is nude so as 
to separate the lower jaw and the tongue into right 
and left halves, it is seen that the jaw in the region of 
the symphysis—the line of fusion of the right and left 
halves of the jaw—is composed of two parts, an upper 
part to bear the incisor teeth, and a lower part which 
It for the attachment of muscles. It is the lower or 
muscular part which principally concerns us. There is 
no projection of the anterior surface at the lower border 
of the symphysis to represent a chin in the chimpan¬ 
zee ; the anterior or labial surface of the jaw slopes 


EOANTHROPUS DAWSONI 


3*3 


downwards and backwards to a chinless lower border. 
On the hinder surface of the symphyseal region—the 
surbice directed towards the tongue—there is seen a deep 
pit, almost large enough to take the tip of- the little 
finger. From the interior of the genial pit arise the 
two chief muscles of the tongue*~>thc genio-glossus 
muscles. The lower margin of the pit is Wmed by a 
plate of bono^the simian plate—which unites the lower 
Dorders of the right and left halves of the jaw (fig. 105). 
It is a strengthening plate. From the posterior margin 
of the plate two pairs of muscles take their origin—'the 
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FiO. 104. — Seolioo of the huinaa 
loocue, chin, lower taw, end lip 
maJe along llw niadle lint, to 
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CHIMPANZee. 

Fn. 105.—.A correapoDdiog Motion of 
the (CMC region of n young cWm* 
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genio-hyoid muscle, which draws the larynx forward dur¬ 
ing the act of swallowing, and the digastric muscle, which 
depresses the front part of the jaw, and thus assists in 
opening the mouth. Such is the conformation of the 
symphyseal or chin region of the lower jaw in apes 
(see fig. 105). 

When a corresponding section is made of the symphyseal 
region of a human lower jaw, a very different conformation 
is seen (fig. 104). There are the same two parts exposed in 
the section—the upper dental part, which carries the incisor 
teeth, and a lower part for the attachment of muscles. The 
dental part, compared with that of an ape, is small and 
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vertical in direction. The human teeth being rehtively 
small, the dental part of the jaw has retnated backwar^ 
in the mouth. The muscular part, on the other hand, 
has been advanced; there is now a prominent, or, at 
least, a weU-markcd chin. The genial pit and simian 
shelf seen in the ape’s jaw are absent. In place of nsing 
from a pit, the main muscles of the tongue—the right 
and left genio-glossus—arise from an elevation of bone 
bearing two tubercles. The gcnicKhyoid, in place of nsing 
from the upper margin of the shelf of bonCjSpnngsfrom the 
lower part of the devation which has fiUed up and repUced 
the pit, while the digastric muscles are attach^ to the 
lower Ixwder of the jaw just behind and below the chin. 

it will thus be seen that the simian and human 
mandible differ markedly in the region of the svm- 
physii or chin. The meaning of that difference will be 
diKUssed in a later chapter (p. 450 * The t^ to which 
the Piltdown jaw belongs there can be no doubt; ^th 
the genial pit and the simian plate are present These 
are ape-like features. Dr Smith Woodward rccognis^ 
them as such, and in his work of reconstructing the 
original form of the skuU the presence of these simian 
features exercised a dominating influence. Hence, when 
he came to replace the missing parts of the jaws, the 
incisor and canine teeth, he followed simian rather than 
human lines. The teeth of man form a uniform senes ; 
there is no break or diastema in front of, or behind, the 
canine teeth; the canine tooth does not project prominently 
beyond iu fellows. From the ape-like features of the 
chin it was inferred that projecting simian canine teeth 
must have been a characteristic of the Piltdown form of 
man. A massive canine tooth was therefore modelled ; 
not very prmectiDg (see figs. io6, 108), thick wd rather 
stumpy, its longest or front-to-back diameter being 14*5 
mm., Its side-to-side, 10 mm. The diameters of such a 
tooth arc equal to those of the canine of a male chimpan¬ 
zee, and far beyond the limits of the largest human 
canines known. As in the chimpanzee, a break or 
interval in the dental scries was left both in front of and 
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behind the canine. The width and conformation given 
to the front or indsor teeth were those of the chimpanzee ; 
when the Piltdown lips parted one would have seen the 
same ferocious dental uny as in that ape (figs. 107, 109). 
As regards the rest of the teeth—the two premolar and 
three molar—man’s dentition rather than the chimpanzee’s 
was copied. The first and second molar teeth were 
found actually in the jaw ; they were not larger than the 
corresponding teeth of certain modern races, and are 
distinctly human in pattern—at least more human than 



anthropoid. The premolars had to be made much larger 
than in human jaws, but they were given a human not a 
simian form. Thus in the first reconstruction of the 
Piltdown skull there appeared to be a mixture of den¬ 
titions. In front the teeth were simian •, behind they 
were human. 

We arc dealing at present with the parts which were 
actually found s^en the discovery was first announced. 
In the autumn of 1913 a canine tooth was discovered 
which must be assigned to the Piltdown mandible. It 
was, as Dr Smith Woodward had anticipated, essentially 
simian in form>—it was more like that of a female 
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chimpanzee or gorilla than that of a human being. By 
the rime this tooth was discovered 1 had come to the 
conclusion, for reasons which will be given in another 
chapter, tlut a massive human and not a projecting and 
simian canine had really been present. In that I ws 
mistaken, but as regards the actual dimensions of the 
tooth my estimate was approximately nght. I allowed 
JO mm. for the longest (fronwo-back) diameter; it proved 
to be 11 mm. Dr Smith Woodward had represented it 
as la-C mm. In the chief point, however, Dr Smith 
Woodward was right; the simian chin was correlated 

with a simian canine tooth. i-, e • t. 

As will be seen from figs, too and i 07 > Dt bmitn 
Woodward made the muzJc and front teeth of Eoan- 
thropus wider and more massive than in the chimpanzw. 
He made the region of the chin and symphysis—the 
anterior line of fusion of the two halves of the mandible— 
particuUrly strong (fig. 108). The symohyseal are« of 
union or fusion between the two sides of the mandible 
are stippled in figs. 108 and 109- I". r ^ j 
•..an/tiKU this area, as restored by Dr Smith Wotwward, 
•eater than in the chimpanzee. While the 


mandible this area, as restored b 
is even greater than in the cl 


IS even greater uiaji ... -- 

teeth im^nted in the front part of the mandible and 
the symphyseal rwon are truly simian, the hinder 
of the mandible, the molar teeth, and also the ascending 
branch or ramus, are, to my eye, entirely hunun. We 
have thus in this newly discovered form of man a 
remarkable mixture of simian and human characters. 

One other feature may be pointed out here. It wiU 
be observed in fig. 103 that the greater part of the last 
molar or wisdom tooth lies behind the anterior margin ot 
the ascending ramus of the jaw, being thus hid from view. 
In the Australian jaw (shown in the same figure), as is 
usually the case in man and apes, this tooth lies whoUy 
in front of the ramus and is freely exposed. The Put- 
down ascending ramus is remarkably wide (44 mm.), and 
its width is eindently due to a forward extension of its 
anterior border. On the anterior border is inserted the 
temporal muscle, the chief agent in biting or in suddenly 
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shutting the lower jaw. Such a forward extension of the 
ramus must give the temporal muscles greater power and 
purchase over the front p«t of the jaws and canine teeth. 

It is necessary to examine in more detail the original 
reosnstruction of the apparatus of mastication in the 
Piltdown man. Our estimate of the position of any 
newly discovered form of human being turns lar^y 
on the relationship between his alimentary and cereor^ 
systems. It seems fairly certain that the tendency in 
human evolution is to increase the work of the brain and 



diminish the work of the stomach. An increase of brain 
power has made the task of our di^tive system easier— 
at least those parts of our body which are concerned in 
mastication. We therefore need some means of indicating 
—even if the method adopted be but a rough approxima¬ 
tion to the truth—the relative development of cerebral 
and alimentary powers in any newly discovered form of 
human being. We may take a concrete example. In 
fig. I lO is represented the palate of a female chimpanzee ; 
the teeth are set round the circumference of the palate. 
Within the semicircle of teeth lies the tongue, but the 
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whole area of the palate, all that lie* inside the outer 
mareins of the teeth, is directly concerned in mastication, 
and the total area of the palate may therefore accepted 
as the degree to which the apparatus of mastication has 
been developed. We suppose that a large ^ate means 
a crude and not a richly nutritious diet. Now, in this 
female chimpanzee the area of the palate is 3 ^’i cm.*; 
the brain measured 340 c.c.; there was i cm.* of 
palate to 8-7 c.c. of brain ; that represents a common 
palato-ccrebral ratio amongst man’s nearest allies—the 
anthropoid apes. In modem Englishmen—my estimate 
is founded on an accurate investigation of twenty-two 
medical students—the average palatal area is 46'6 cm.* 5 



the cerebral development, 1500 c.c.; the palato-ccrebnd 
ratio was therefore i : c6-3, in place of i : 8*7 as in 
anthropoids. We therefore turn with some interest to 
see what ratio may hold in this newly discovered form of 
man. Dr Smith Woodward has reconstructed the palate. 
Accurate indications as to its shape were available as soon 
as he had obtained the form of the lower jaw and teeth, 
for the upper and lower jaws must fit and the teeth 
correspond in all higher animals, according to certain 
definite laws. Now the area of the palate thus recon¬ 
structed (sec fig. no, B) is 44*4 cm.*—larger than in 
the female chimpanzee ; it is the size of palate seen 
in the adult male chimpanzee. In the male adult 
orang and gorilla the palatu area may reach 70 cm.* Dr 
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Smith Woodward estimated that the brain capacity of 
Eoanthropus was about 1070 c.c. In this new form of 
man the palato-ccrcbral ratio is therefore about i: 

This ratio holds an intermediate position between that of 
the chimpanzee (i : 8) and that of modern Englishmen 
(i : 56). We appear, therefore, to be dealing witn a very 
primidve form of man—one which, so far as concerns its 
development of palate and of brain, supplies \a with a stage 
half-way between ape and man. In modern native races 
the palato-cercbral ratio may be as low as i ; 36*7. In 
the Gibraltar skull, as we have seen,’ the ratio is i 138. 

We have already noted that the front teeth of this new 
form of man and the region of the chin are essentially 
ape-Hke—quite different to any known form of human 
bang. The humanity of this being, howevw, becomes 
more and more apparent as the mandible is followed 
backwards and upwards to its socket at the base of the 
skull. The socket is robust and massive, but itt con¬ 
formation is absolutely that seen in the more primitive of 
modern human races. When Dr Smith Woodward came 
to fit the fragments of the skull together, he found that 
the parts were human in form and must be fitted to«ihcr 
as in modern human skulls. The shape which the 
constructed head of Eoanthropus took in his hands is 
shown in a series of figures (figs, ill, 113, and 115). 
Students of anatomy will at once recognise the peculiw 
features of this newly discovered form of man ; but in 
order that those who have not made a special study of 
man’s body may also have a standard for comparison, 
corresponding drawings of the skull of a m<^crn 
Englishman are r«roduced here so as to be available 
for comparison. The Englishman chosen has a brain 
capacity of 1425 c.c.—60 Iw than the averaw amount. 
The i^s of his brain case have an avcra« thickness of 
6 mm., whereas in Eioanthropus the thinness is quite 
10 mm. along the vault. Both skulls have been poised 
on the same horizontal plane—one which approximately 
indicates the lower limits of the cerebrum. The higher 

> See p. !$!. 
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or cerebrikl part of the brain lies above the line on which ' 
the skulls are oricnttted.* In the modem head (6g. na) ) 
the roof of the skull almost reaches the loo-mm. line; 
in Eoanthropus it passes slightly above the 90-min. line. 
When we allow for the weat thickness of the skull, it is 
^ain that the brain of Eoanthropus will fall—as regards ^ 



Fia 1 II.-P| 0 «« d«wfae of Dt Siolth Wccd-«d*» 

ofBortlhropoilWfaHunl***)- TIm pMt» P«W*>« •*• »*»*^ » "*• •“**^ 
pam uc Wt bteak. 

height—about 15 mm. (j inch) short of the 
English brain. As regards the total length of the ski^, 
the ancient and modern man arc much alike — the 
maximum length in each case teing about 190 mrm 

It is clear from these diagrams that the face ot 

‘ For deuil* conesrain* ihii Kne or plan*—lh« atibcmbral plan*—we 
K«ith.yw«. ‘9'?. P- »5«- 
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Eoanthropus I# much more massive than that of the 
modern man. As regards details of head conformation 
they have much in common. In both a prominent 
mastoid process lies behind the car-hole j it is shaped 
in the Piltdown man as in modern human races. As the 
mastoid is one of the structures by means of which the 
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muscles of the neck move and balance the head, we must 
infer, from the fact that this process is present in its 
modern shape in Eoanthropus, that the head in that 
ancient type of man was carried and balanced just as it 
now is in us. The eye-socket of Eoanthropus will be 
seen to be set obliquely ; when the skull is viewed in 
true profile, more or the orbit is then to be seen than m 
modern human races, and much more than in anthropoid 
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apes. Above the outer angle of the orbit it will be seen 
that the temporal line or crest—from which a muscle of 
mastication arises—ascends steeply on the frontal bone, 
whereas in all modern human skulls the curvature is less 
acute and its backward trend more marked (see figs. 111, 
112). The muscles of mastication evidently did not 

work exactly as in 
modern man, or 
why this dififer- 
ence in the con¬ 
formation of the 
temporal crests ? 

When a full- 
face drawir^ of 
the skull of Eoan- 
thropus is com¬ 
pared with that of 
a modern skull 


(figs. *» 3 » a 
number of diflrer- 
ences become ap¬ 
parent. In actual 
width, both at the 
base of the skull 
and across the 
cheek bone^ 
Eoanthropus is 
considerably the 
greater. The 

Fio. Ii3.-Fwe^nr«f Ui« ilnllot BoMdwopai UKCOo-aCtUal width of 
iiraciadbrD* Mill Woodwd(b«ir Miami km). Tkc^t,. mndern skull 
pam ihaiM ut Unm KMUr fcauat 

at Its base js 13a 

mm.; in Eoanthropus the width here measures t <0 mm. 
The chief difference, however, lies in the filling of the brain 
case. In the modern skull the sides are nearly vertical, 
with a slight outward bulge half-way to the vertex ; in 
Eoanthropus the cranial cavity is so imperfectly filled 
that the sides lean inwards and gradually fade into a 
contracted crown or roof. In the modern skull, as seen 
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from the front, the roof is usually dome-shaped, “^e 
forehead of Eoanthropus gives the impression of being 
contracted and ape-like ; its lateral borders, formed by 
the lines for attachment of the tempoi^ muscle, ap¬ 
proximate as they ascend. In anthropoids these lines 
may actually meet on the vertex of the skull and form a 
median crest. In _ ^ ^ _ . _ , ^ . 

the modern human T - — ■* 

forehead the tern- . 

poral lines become A' 

the brow broadens (il // \k }/’ ' nV\ 
towards the crown ft . ^ f/i *1 - 

or dome ^ of the 

slope " 

may construe such yfflk 

charactersassimian \ j “ 

this cursory review -• 

of the skull of 

Eoanthropus as it . . 

originally Wt the . _ip^ nf > madam Iniauw ikoH fat «!»• 

hands of its re- 

constructor, I add j . i. • 

two further figures. In fig. 115 the modern skull is 
viewed from above ; in fig. 116 the same view is reoro- 
duced of the skull of Eoanthropus. In the rnodern 
skull the arrangement of bones is simple. The fronul 
bone, forming the forehead, is joined behind to the 
right and left parietal bones at the coronal suture. At 
the posterior end of the vertical view only the upper 
part of the occipital bone is seen ; it becomes joined to 
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the parietal bones at the lambdoid suture (fig. 115). 
Along the middle line, between the right and left parietals, 
passes the sagittal suture. At some distance to either 
side of the sagittal suture is seen the upper limit of 
attachment of the temporal muscles—the temporal lines 
(fig. 115). Part of the bony scaffolding for the support of 
the face and jaws is seen on the forehead—the supra¬ 
orbital ridges. 
The cheek bars or 
zygomatic arches 
are just apparent; 
they pass on each 
side of the head 
in front of the 
ear, to end in the 
cheeks and thus 
strengthen and 
support the hcc. 
When we turn to 
the same view of 
the skull of Eoan- 
thropus (fig. 116) 
we see representa¬ 
tives of the same 
parts, but their 
clear interpretar 
tion is not an easy 
task because of the 



Fio. lie—View at • Modern ikali fioB above, iliowinf (rreat deficiency 
iJtM boM and nturs oil Ifaa vanlt (| natural tiae). i. f L. J 

in the forehead 


and along the whole length of the roof. The zygomatic 
arches, it will be observed, project far beyond the sides 
of the skull, as in anthropoid apes. There is no definitely 
moulded supra-orbital ridge shown; the forehead is 
given a wedge shape, ihe coronal suture is very 
apparent on the left side ; but of the sagittal suture, or of 
tne lambdoid, there is no certain trace on this aspect of the 


skull. The temporal lines are clearly visible, both upper 
and lower. Only the upper of these lines are represented 
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in the drawing of the normal skull (fig. • trf* As regards 
general mass it is clear that the skull of Eoanlhropus is 
the greater. It will also be noted that there is a marked 
irregularity in its contour, and that there is a rioticeable 
degree of asymmetry in its conformation, the right side 


ria. 116.—Vkwofll»**MUotEoMtthfOj»u*tnimrfKP*^ The p«l» »h«dcd 
u« Um* whkh were tctBelljr leu*^ (htlf Miunl wo) 


being smaller and not quite of the same form as on the 

left side. , , , „ . 

When he had fitted the fragments of the skull into 
their approximate position, Dr Smith Woodward was 
able to obtain a cast of the cavity which held the brain. 
So closely docs that organ fill its space that such a cast 
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reveals not only the size and form of the brain, but also 
many of the finer marltings which pve the anatomist 
a clue to the actual anatomy of the wain. The brain 
cast was entrusted to Professor Elliot Smith for examina- 
tion- No one is so well qualified as he to interpret the 
significance of its features. His verdict, pronounced 
after his first preliminary examination, was that, “taking 
all- its features into consideration, we must regard this tu 
being the most primitive and most simian human brain 
so far recorded.’ 

When we sum up all the characters which Dr Smith 
Woodward has portrayed in this new form of being—the 
anthropoid characters of the mouth, teeth, and face, the 
massive and ill-filled skull, the simian characters of 
the brain and its primitive and pre-human general 
appearance—one feels convinced that he was absolu^y 
justified in creating a new genus of the family Hominidc 
for its reception. This new genus he named E^anthnput. 
Ever since Darwin impressed the truth of his theory of 
man’s origin on his fellow-scientists we have expected to 
encounter man’s pn^nitor^ but no one, so far as I 
know, ever anticipated the discove^ of one showing the 
remarkable mixture of simian and human characters— 
such a one as Mr Dawson brought to light at Piltdown. 


CHAPTER XXI 


THB DlFBtCULTlBS OF RSCOKSTftUCTlON 

In this chapter I propose to lead the reader into the 
rather intricate problem of akuU reconstruction. So far 
as concerns the Piltdown fragments, I became involved 
in the puzzle of fitting them rightly together in the 
most casual manner. Indeed, from a reference to 
the published proceedings of the famous meeting on 
December i8th, at which the discovery was announced, 
it is clear that I was then of opinion that any problem 
of reconstruction had been fully solved by Dr Smith 
Woodward. When the privile« of taking part in the 
discussion was extended to me, I gave it as my opinion 
that «the reconstruction of the skull had b«n executed 
with great skill ’’—only making the reservation that ** in 
the reconstruction of the chin region of the mandible 
and the form of the incisor, canine, and premolar teeth, 
the characters of the chimpanzee had been too closely 
followed.” 

That opinion was based on a cursory examination of 
Dr Smith Woodward’s reconstruction ot the skull at the 
commencement of the meeting. In May of the following 
year (1913), anatomists were supplied with exact replicas 
in plaster of the various fra^ents, and also a copy of 
the original reconstruction—^ of them the work of that 
excellent modeller, Mr F. O. Barlow. One day, soon 
after the arrival of the models at the museum of the 
Royal College of Surgeons, I sat down and depicted on 
the skull of an Australian native—one with a brain 
capacity of 1450 cc.—the exact areas of the Piltdown 
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of the brain and of the alcuU are fairly exact copies of 
each other. Symmetry is a primitive mark; it is the 
most highly evolved—the most specialised—forms of 
human brains and heads which manifest asymmetrical 
conditions. A deformity of one or both sides of the 
head may be due to disease in life, or to earth-pressure 
after death, but no su^estion has ever been made that 
the asymmetry of thcTLltdown skull was due to either 
of these causes. It was due, then, to either a high 
specialisation of the brain or to an error in reconstruc¬ 
tion. In either case It was important to discover an 
explanation of those p>cculiar features which I have just 
mentioned, for when we come to finally assign any being 
to its scale in humanity, it is not the mandible, the face, 
the teeth, or limbs which guide us, but the master organ 
of the human body—the brain. We cannot tell the 
shape and size of the brain until the various skull bones 
which form the brain case are rightly fitted in position. 

In fitting the parts of the skull together, we must 
begin at the hinder or occipital end of the head in this 
particular case, because the only fragment which reveals 
the middle line of the skull, and at the same time gives 
us a true indication of the width of the Piltdown head, 
belongs to the hinder aspect of the skull and forms part 
of the occipital bone. The aspect of the Piltdown head 
which we are to try and build up is exactly that seen in 
the person who sits in front of us in church or theatre. 
If the hair and soft covering prts were to become 
transparent we should see that the central part of the 
hinder wall of the skull is formed by the occipital bone 
(fig. 117). The lower or nuchal pvt of the bone is 
implant^ in the neck, and gives attachment to those 
muscles which move the head. The nuchal part is 
shaded in fig. try, so that it may be the more easily 
recognised. On either side of the occipital bone are 
plac^ the right and left temporal bones. In fact, the 
mastoid parts of the temporal form lateral extensions of 
the area for the attachment of the neck. The mastoid 
processes are in reality levers by which the muscles of the 
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neck majr btlsmce and turn the head. A large part of 
the occipital—the supra-ouchal part—extends abwe the 
neck, under the scalp, until it reaches the two great 
bones which form the roof and sides of the skull, the 
right and left parietal bones. The suture or joint-line at > 
which the parietal and occipital bones meet is known as 
the lambdoidal suture (fig. 117). On each side of the 



hinder aspect of the skull this suture is dearly seen to be 
made up of two parts—an upper oblique and a lower, 
almost vertical. 

Those are the parts which enter into the formation 
of the hinder ptrt of the skull; before the Pilcdown 
fragments can be rightly replaced one roust bear such 
a picture in mind. It is also necessary to point out 
that the occipital bone is made up of right and left 
halves. In the nuchal r^on the ridge or elevation 
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which indicates the middle line—the junction of the 
right and left halves—is very aoparent; it lies between 
the attachment of the muscles ot the right and left sides 
of the neck, the sides of the neck being always of 
nearly equal size. The right and left halves of the 
occipital, which lie above the neck, always show, in 
moaern skulLs, a certain degree of dissimilarity or 
asymmetry. As a rule, the larger the brain and skull 
th^reater the degree of asymmetry. 

*Io bnng out this feature of the occipital bone, I 
have been in the habit of represendng the hinder view 
of the skull within such a framework of lines as it shown 
in hg. 117. It is within such a framework that we must 
build up and form our knowledge of this newly dis¬ 
covered extinct form of man. There are three vertical 
lines—the mid-line, and the right and left lateral lines 
drawn parallel to the mid-line at a distance of 2 inches 
(50 mm.) from it. The two lateral lines which form 
the sides of the frame are 80 mm. from the mid-line. 
A skull wide enough to fill the space between these 
extreme lines would have a width of 180 mm. (7 inches), 
that being a very wide skull. Another line is important 
—the horizontal or zero line, which crosses the hinder 
and lower angles of the right and left parietal bones. 
Above that line lies the chamber for the cerebrum—the 
active organ of mind ; below it the chamber for the 
cerebellum. Along or just below this line, on the inner 
aspect of the occipital bone and in the marginal space 
between the cerebrum above and cerebellum below, lie 
the great lateral blood-sinuses (fig. 117). The right 
sinus is usually a continuation of another great blood- 
sinus which passes along the roof of the skull, under the 
mid-line. Of the other two horizontal lines which 
bound the framework for the skull, one is placed 50 mm. 
(2 inches) below the chief or zero line, the other 
100 mm. above it. A skull which reaches both the 
upper and the lower horizontal lines would have a 
height of 150 mm. (6 inches)—chat is, a skull of rather 
more than average height for Englishmen (fig. 117). 
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When the outline of the occipital Uf>ect of a modern 
skull is set in such a frame, it will be found that the 
left half of the occi{Mtal bone extends further outwards 
than the right half. In fig. 117 this normal asymmetry 
is exemplified. The vertical part of the left lambdoidal 
suture passes out beyond the left lateral line; on the 
right side it Mis short of that line. The left half of 
the occipital bone is the larger, because the corresponding 
part of the brain'is the larger. The left hemisphere 
of the brain controls the right half of the body; hence 
it is believed that the preponderance of the left occipital 

¥ »Ie of the brain is connected with right-handedness.* 
he occipital asymmetry is due to a specialisation of the 
two halves or hemispheres of the brain. There is the most 
indubitable evidence that the left occipital region of the 
Piltdown brain was larger than the right; %e impress 
of the cerebral lobes on the inner aspect of the occipital 
fragment leaves no doubt on this matter. 

The reader may naturally resent the introduction 
of so many technical details. I can only plead that 
the method employed is of the utmost importance; 
it must be exact and It^ical if we are to obtain abiding 
results. It is into such a framework as has just been 
sketched that the Piltdown fragments must 09 fitted ; 
at every turn we shall be checked by our guiding lines. 
One other matter, however, must be mentioned. It is 
clear that the hinder aspect of the skull will alter as 
we raise or lower the front end of the skull. It is 
therefore necessary to fix a chief or zero horizontal 
line at the front part of the skull to correspond with that 
which crosses the hinder lower angles of the right and 
left parietal bones.* The hinder horizontal line, it will 
be remembered, represents the lower limit of the 
cerebrum; in the frontal region a similar line must 
be chosen—one to indicate the lower limits of .the frontal 
lobe of the cerebrum. If the anterior port of the base 
of the skull is preserved, this is an easy matter, but in 

' See PrafcMM- Elliot Smith, Amst. Amt., too?, vol. xxx. p. 574. 

* See A. Kettij/oerw, ^ AmtU. 1910, woC di». p. J51. 
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tKe majority of fossil skulls the anterior part of the base is 
rarely preserved. As a rule, however, the lowest point 
of the eyebrow ridge—to be more exact, the junction of 
this ridge with the malar or cheek bone—is sufficiently 
near the plane we want to serve to mark the level of the 
lowest part of the frontal lobe, so far as human skulls are 
concerned. Having thus sketched the method to be em- 
'4 ployed, wc are in a position to undertake the reconstruction 
of the Piltdown skull. 

When we place Dr Smith Woodward’s reconstruction 
of the Piltdown skull within the framework just de¬ 
scribed, we are at once in a position to see how far this 
very ancient type of man agrees or differs in head form 
from modern man. In hg. iiB the {urts of the skull 
actually recovered are shaded ; the missing parts are left 
as blanks. The whole • occipital bone was not found ; 
only the middle pnrt of the lower or nuchal part, with 
the ridge which marks the middle line of the neck and 
skull, and a considerable part of the upper or supra-nuchal 
part. A fragment (marked O' in fig. 118, A^ carries the 
supra-nuchal part of the occipital on the right as far as 
the lambdoidtu suture, where it comes almost in contact 
with the right parietal. We have, in this fragment, a sure 
indication, not only of the width of the upper part of 
the occipital bone, but also of the position and direction 
of the lambdoidal suture. The right lambdoidal suture, 
it will be observed (fig. 118, A), crosses the right lateral 
(co-mm.) line very oWiquely; it is not vertiad, as we 
should expect from a comparison with a modern skull 
(fig. 117). A remnant of the left half of the lambdoidal 
suture is preserved on the hinder maigiti of the left 
pariettl bone (fig. u8). It ought to be, as far as direc¬ 
tion is concerned, symmetricaT with the corresponding 
part of the right, and also, in accordance with the law 
already stated, should be situated further from the 
mid-line. Exactly the reverse is the condition shown in 
Dr Smith Woodward’s reconstruction ; the parts 0, b and 

y (fw. j 18) certainly correspond, but the one is lying 
obtiquefy and crossing the 50-mm. line, the other (the 
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left) is nearly vertical, and inside in place of being outside 
that line. Further, the right half of the skuU is con¬ 
siderably larger than the len. There is no possibility of 
making the right and left halves of the occipital iMne 
even approxinutely symmetrical on these reconstructional 
lines. It may be thought that a marked degree of 
asymmetry was an inherent character of this ancient man, 
but before we accept such a conclusion it is necessary 
to remember that the more primitive the t^pc of man, 
the greater the degree of symmetry in the right and left 
parts. We have 3 so to keep in mind that the extreme 
degree of asymmetry may be due to malposition of ports. 



PlO. liS.— A. Drawfaic of ih« oc«ip{Ml MMCl ot th« PiUdowm ikull u recon- 
Hraetad bjr Oi Smith Woodwara. B. Pram ■ reconBlnKllos by the Aulbor. 
Tk« point o( potfowlo*! by iko pirkue io indknud. 


On looking round for an explanation of the peculiar 
arrangement given by Dr Smith Woodward to the 
Piltdown fragments, 1 observed that he had placed the 
middle line of the roof along the fragment marked left 
panetal in hg. 118, A. It such were the true middle 
line, then there ought to be some evidence of the suture 
between the right and left parietal bones, which meet 
along the mid-line. But of this suture there is not a 
trace. On fig. ii8, A, I have placed three arrows, the 
middle one crossing the hinder angle of the left parietal 
bone. An examination of the original fragment leaves 
me in no doubt that the middle line lies at the point 
marked by the middle arrow, but, as wiU be seen sub- 




DIFFICULTIES OF RECONSTRUCTION 3+5 

seauencly, Professor Elliot Smith has formed a different 
opinion. Leaving the full proof that my identification 
of the middle line is correct to another chapter, let us 
try, as in fig. 116, B, the effect of placing the fragments 
so that the middle arrow fells into a median position. 
The extreme asymmetry of the lambdoidal suture dis¬ 
appears. That is a presumptive proof that the parts have 
been placed in their right position. It is only when the 
point chosen in fig. 118, B, is placed in the middle line 
that an approximate symmetry is obtained. 

When the upper angle of the parietal is replaced in its 
proper position the change in the skull Is revolutionary. 
The height of the brain chamber is increased by nearly 
half an inch. The width and fullness of the top parts arc 
enlarged. The brain capacity is augmented ; the shape 
of the brain itself is changed. The anomalous conforma¬ 
tion of the occipital bone, the extreme asymmetry of 
the lambdoidal sutiwc, almost disappear, and the points 
we are familiar with in human akuUs—no one has ever 
denied the humanity of the fraffments—leap to the eye. 
The right and left halves of the lambdoidal suture become 
not only symmetrical, but the left half, as should be the 
case because of the preponderance of the left hemisphere 
of the Piltdown brain, oversteps the 50-mm. line to a 
greater degree than it does on the right side. We have 
here the most ample confirmation that the lines on which 
we are proceeding must be right, for by taking them 
as our guides most of the anomalies of the original 
reconstruction disappear. 

There were two points in this preliminary part of my 
investigation which gave me a great deal of trouble. 
One rdates to the two parietal bones. Both bones are 
rather mutilated—particularly the right. We have to 
determine what parts are missing from each bone. It 
will be seen that this question must be answered before 
we can proceed to the final adiustment of the two parietal 
bones on the sides of the head ; the corresponding points 
must occupy the same positions on the right and left 
sides. The answer to this problem is given in fig. 119, 
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where the right and left bones are superimposed. On 
each side the lower border is ptreserved—the margin of 
which is bevelled for articulation with the plate or squama 
of the temporal bone. The most remarkable ^ct is that 
almost the same amount is missing from the hinder and 
lower border of each side. Fortunately, we can tell 
exactly how much is missing on the left sidie, because we 
possess the temporal bone of that side. When the 
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temporal Is articulated with the lower border of the left 
parietal we see at once how much is missing at the 
hinder angle. When the left parietal was intact (see fig. 
too, p- 3>7) its hinder angle came into contact with the 
a^acent parts of the temporal. Along the hinder margins 
of the two parietals remnants of the sutural lines are 
preserved. On both sides a trace of the middle part of 
the lambdoid suture can be detected—the preserved 
part on the right side rising upwards and projecting 
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rather further back than on the left side. On both sides 
the lower part of the lambdoid margin is missing for 
an extent ot I2 mm. ^about half an inch). On the left 
side, although the parietal reaches up to the middle line, 
a long marginal frs^ment, at least 10 mm. wide, has been 
broken away from the hinder border. On the right side 
the upper or roohng part of the parietal is altogether 
absent, the missing part at the hinder end being about 
55 mm. in width. Having ascertained those facts, we 
are now in a position to adjust the hinder margins of the 
parietal bones on the right and left sides of the head. 
It is apparent that thev must be adjusted so that the 
lower border of each none is on the same level, and 
occupy the same relative position on each side. The 
distance of the hinder border of each parietal bone from 
the mid-line is indicated by the width of the occipital 
bone, which has been already determined. 

Having thus settled the corresponding points- in the 
right and left parietal bones, 1 now turn to the second 
point^small and seemingly unimportant, but one which 
gave me much trouble at first. It relates to the little 
magment of the occipital which Dr Smith Woodward 
found (fig. 118, O'). Our conception of the head and 
brain-form of this ancient human type turns on being 
certain that this fragment is rightly placed. A close 
inspection of the original occipital bone in Dr Smith 
Woodward’s keeping raises the suspicion that the 
fragment has not been rightly adjusted. When one 
scrutinises the fine vascular grooves and markings on the 
inner aspect of the fragment, and traces them to the crack 
where the union has been made to the main piece, the 
fine vascular grooves and markings cease and are not 
caught up and continued beyond the join, which they 
should be if the fit were a true and accurate one. My 
suspicion that the union was not quite right arose, 
however, from two other observations. On the hinder 
margin of the right parietal is still to be seen a triangular 
notch (fig. 102), marking the point where evidently the 
workmans pick pierced the skull. On the adjacent 
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mtrking of the occipital fragment there U also a graze of 
the pick. That this graze is the opposite side of the 
same unfortunate blow there can be no doubt, for when 
the occipital fragment is brought opposite to the margin 
of the parietal, so as to complete the perforation made b)r 
the pick, it is clear from the agreement in thickness and 
in texture of the parts brought into contact that we have 
found a true relationship. Indeed we can surmise the 
disaster wrought by the workman's unfortunate blow. 
The skull was evidently embedded in the gravel so as to 
expose its right hinder aspect to the blow. 

By the same blow the hinder part of the right parietal 
was broken into two fragments->the splintering line 
starting from the point at which the pick perrorated 
(fig. ii8, I found, further, that when the occipital 
and parietal bones were ardculated as in the original 
modd that the lower border of the right parietal always 
became half an inch too high. Detaching the occipital 
fragment, and giving it what was apparently its true 
aruculation with the adjacent margin of the parietal, I 
found that all the parts, previously out of place, slid into 
position. As 1 had suspected, there is a fragment miss¬ 
ing at Dr Smith Woodward’s line of junction, the true 
rebtionship of the fragment being that ^ven in fig. loz. 
The failure to recognise the true position of the occipital 
fragment has given rise to some of the difficulties of 
those who have tried to discover the true nature of the 
Piltdown skull. 

I have probably wearied my readers with the details 
concerning the reconstruction of the hinder aspect of the 
Piltdown head. It is not the skull itself which is the 
aim of our search ; it is rather the brain which lay within 
it—the organ with which this early representative of 
mankind measured and registered the world in which he 
lived. To know the brain we must rightly reconstruct 
the brain case. We are already in a position to form a 
rough estimate of its size. When the reconstruction in 
fig. lOZ is compared with that of a modern man (fig. 117) 
it is seen that the head of the ancient man is the more 
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massive. In the modern sample, represented in fie. 117, 
the greatest width of the skull is 134 mm.; in the PiTtdown 
skull this measurement is a little under 150 mm.; in Dr 
Smith Woodward's reconstruction the greatest width is 
also 150 mm. If wc deduct 10 mm. from this amount 
on account of the great thickness of the bon^ walls, the 
width measurement of the Piltdown skull is still 140 mm. 
—6 mm. more than in the modern skull represented in 
fig. 117. As regards height of the cerebral chamber-^ 
the height of the roof of the skull above the horizontal 
or subcerebral plane — there is not much difierence 
between the ancient and modern example, if we allow for 
the greater thickness of the Piltdown slcult. The roof of 
the skull in our example of modern man falls short of 
the ioo*mm. line ; the roof of the Piltdown should just 
reach that line. If the length of the skulls were approxi¬ 
mately equal, it is clear that the ancient brain should be 
the larger. The Piltdown brain was, as regards bulk, 
about the average for modern races. 

The reader may very properly offer the criticism that 
the conclusion as rt^^oros the width and size of the 
Piltdown skull turns on that small fragment of the 
occipital bone. He may well ask for confirmatory 
evidence. Substantiation of the conclusions reached can 
be obtained by a totally different method—one which 
carries us right into the prindplesof skull reconstruction. 
If a cut is made across a skull so as to expose its walls 
in a vertical cross-section as in fig. I20, the composition 
of the bony wall enclosing the brain is seen to be simple. 
The base of the skull at this point is made up of three 
bony elements—a bar of bone in the middle,-a pyramid 
of l^ne, the petrous part of the temporal, on each side 
of it. The lateral walls and roof are formed by two 
enclosing bones—the stjuama of the temporal and the 
parietal Mne on either side. Now, as may be seen from 
rig. 120, the brain cavity of anthropoid apes and of men 
is enclosed by corresponding bones, but in the ape the 
parietal bones and the plate of the temporal are small 
m size. As r^ards the size of the bones in the base of 
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the skull, man and ape are very much alike. In the ape 
the basilar process, and especially the petrous bones, are 
large. The petrous bones, which contain the organ 
of hearing, are of ereat siae in the anthropoid ape, 
because they have also to aflR)rd a joint for massive 
jaws and attachment for the hu« muscles of the neck. 

Two important points should be noted in the human 
skull. The brain has so increased in mass that the 
petrous pyramids of the temporal bones have been 
forced into a horizontal position. The opening of the 
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transverse section is shown. I have supposed that the 
basilar process is of rather more than average width— 
26 mm. In such a skull, with great massive bones, this 
bar was probably considerably alwve the dimensions seen 
in modern skulls. From the dimensions of the petrous 
part of the temporal bone we infer that the width of the 
^tdown skull was at least equal to that of either of the 
two skulls shown for com{Mrison in hg. 121—about 
150 mm. We have thus an assurance that the indications 
given us by the occipital bone concerning the width 
and size of the Piltdown skull are well founded. The 
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massiveness of the petrous bone, and its degree of obliquity 
as re^^s the transverse ans of the base of the skull, are 
primitive or simian marks (hg. 120) ; vet in this respect 
the Piltdown skull is less simian ths^ tne Gibraltar skull 
(fig. lax). 

A study of the occipital aspect of the Piltdown skull 
brings before us anotner feature in which it resembles 
those of the modern type. When viewed from behind, 
the heads of men of the modern type ^ve the impression 
of being compiled from side to side (fig. 117). In 
that extinct species of mzD-^//cm neandcrthaknm^i^t 
head was compressed in an exactly opposite direction, 
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from above downwards. All known members of the 
race have their heads shaped thus. In 6g. i 23 is given 
an occipital view of the Gibraltar skull—the smallest 
of all me Neanderthal skulls fet discovered, the size 
of the brain cast being approximately 1150 c.c. Whereas 
the Piltdown skull almost Alls the souare in which it is 
placed (hg. 102), the Gibraltar skim hdls far short as 
r^ards height. In its width the Gibraltar skull is only 


ho. itt.—Oedftllal upKtotib* Cllmltar ikaU, to (how th« muMc hi wkleh 
NModcrlhiJ tkslb tfipcar to be eoenptewed from above downwu^ 

^ or 6 mm. less than the Piltdown, but as regards height 
It is iS mm. less. In this feature of the skull— 
pUtyuphaly it is called—the Neanderthal species re¬ 
sembled anthropoid apes. Two drawings of the occipital 
aspect of a young gorilla and of a juvenile chimpanzee will 
serve to illustrate this point (hg. 123). The skull of the 
chimpanzee is more platycephalic than that of the gorilla. 
In snape of head the Piltdown race resembled modern 
races or mankind. 
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The drawings of the occipital aspect of anthropoid 
skulls bring out certain other instructive characters. In 
the gorilla and chimpanaee the lambdoid suture—the 
line of junction between the occipital and parietal bones 
—is almost symmetrical as r^rds the two sides. In the 
Gibraltar skull we see the same kind of asymmetry in 
this suture as in modern races, and as in the Piltdown 
skull-^n asymmetry due to the greater extent of the left 
half of the occipital bone. At the present time we 
attribute that preponderance to the larger size of the left 
occipital lobe of the brain, and indirectly to right- 
handedness. At the beginning of the Pleistocene period 
—probably much earlier—spedalisation already had 
appeared as a distinguishing feature of the human 
brain. 

Piltdown man had not only the flat-sided head-form of 
modern man, but he also neld and balanced his head 
much as we carry ours. This wc believe was not the 
primitive method. Adult anthropoids are bull-necked— 
the head is deeply implanted in their strong, thick necks. 
In modem man, as in Piltdown man, the head is balanced 
on the neck ; there is a sharp demarcation at the Junction 
of the neck with the head. In newly born anthropoids 
the neck is slender and the head relatively large. As the 
ape passes into childhood the neck grows in thickness, 
while the head—as regards size of brain—remains almost 
stationary. As the neck grows, it encloses and spreads 
over the occipital region. In fig. 123, A, B, the area 
of neck-attachment is demarcated by shading. In the 
young gorilla the attachment has extended upwards 
until It has reached a little above the level of the lateral 
blood-sinuses. In the chimpanzee, an older animal, the 
neck has extended upwards nearly an inch above the 
sinuses. In the Gibndtar skull, as in all Neanderthal 
skulls, the condition is that seen in the young gorilla (see 
flgs. 122 and 123), but in the Piltdown skull, and in 
nearly all modem skulls, the attachment of the neck 
never reaches even the level of the lateral sinuses (see 
flgs. 102 and 117). In this respect the Piltdown race 
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corresponds with modern nces and diffm from the 
Neanderthal species and anthropoids. 

One other remarkable feature is seen in the Piltdown 
skull, in connection with the fixation of the head to the 
neck. In the young chimpanzee the mastoid area of the 
temporal bone on each side is growing outwards into a 
thick, wing-like process to give an increased area for 
attachment of certain of the neck muscles (fig. 113, B). In 
the Gibraltar skull the same area forms merely a flattened 
knob—a condition which may be described as partially 
simian (fig. 122). In the Piltdown skull we see, as in 
modern races, a pyramidal mastoid process projecting 



downwds behind the ear. It is a special adaptation to 
the l^cmg of the head on the neck. I have always 
regarded the wide attachment of the neck to the skull 
as a provision for enabling an animal to exert its bodilv 

rf*" ^ consideration 

of the hghriy Tialanced head of the Piltdown man, with 

a^rendy projecting canines, on the one 
hand, and Neanderthal man, with his closely set head 
strong jaws not furnished mth fighting cani/es, render^ 
this view no longer tenable, -niere seems to be no 

fiSfXhr 

In this chapter 1 may seem to have entered into too 
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many ^hnical and uninteresting details. My justilica’ 
tion is that we are dealing with the only document in our 
possession which throws light on human conditions at a 
long post period ol the earth’s history—to a period which 
we have b^n in the habit ol supposing as antecedent to 
the appearance of real man. We have therefore to scan 
that document with all the precision and critical acumen 
at our disposal if we are to lay our knowledge of early 
man on a sound basis. So far as we have gone, we see 
that, beyond any cavil, we are dealing with a human 
being with a head above average dimensions, and a brain 
verylittle, if any, below the amount allotted to the average 
European of to-day. Except for the thickness of his 
skull bones, the head was shaped and balanced as in us. 
Not only so, we see that aymmetry, which we believe to 
indicate a specialisation of the right hand, was already 
present. Further, we realise that, as r^ards shape of 
nead, this early Pleistocene or Pliocene form of man was 
more like ours^ves than was the Neanderthal type of man 
who survived to mid-Pleistocene times. 


CHAPTER XXII 


AN SXPEIIIHINT IN ^CONSTRUCTION 

Ip 1 were free to choose 1 would not inflict the reader with 
further drv and technical details concerning the Piltdown 
skull. The sharp controversy, however, which has sprung 
up amon^t British anatomists makes a plain and simple 
narrative impossible ; we must take nothing for granted ; 
every point has to be proved. Under ordinary circum¬ 
stances it ought to •be a simple task for an anatomist to 
restore such a skull as that which has been hidden away 
these hundreds of thousand years in the Piltdown gravel; 
why, then, is there so much difliculty ? There are two 
reasons. In the first place, the simian characters of the 
mandible indicate that the skull should be a small one— 
for the simian skull and brain cavity are small when con¬ 
trasted with the human cranium. The law of correlation 
of the various parts of the animal body does not always 
hold true ; the discoveries of recent years have shown 
that Nature in her time has built up animal forms in 
which characters culled from diverse animal types have 
been combined. 

But there is another reason why we naturally suppose 
the brain of the Piltdown race to be a small one. We 
still live in the shadow of the times when man's first 
appearance was regarded as one of the most recent events 
in the earth’s history. I am not speaking of pre-Darwinian 
days, but of some thirty years ag«^ when the theory of 
evolution was making headway, and when thinking people 
had accepted as a truth the origin of man from a more 
humble form. The contemporaries and successors of 
3S6 
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Darwin believed, and rightly believed, that they had 
made a great advance when the^ proved that men—such 
as you and 1 arc—lived with animals now extinct, animals 
like the mammoth, the woollyrhinocero8,and the cave-bear. 
The anatomists and geol<^ists of thirty years ago were 
very careful, almost penurious, when they drew a draft 
on the bank of Time ; they believed that their credit was 
strictly limited when they dealt at that bank. They 
were convinced that men of the modern type may have 
appeared towards the end of the Pleistocene period—some 
fifteen thousand years ago or more—when those extinct 
forms of mammals were living. They expected to dis¬ 
cover, as they searched further into the past and reached 
the b^nnin^ of the Pleistocene and end of the Pliocene, 
a series of intermediate forms which would carry us 
rapidly towards a simian stage. Until a year or two ago, 
many of our leading authorities believed that Pithecanthro- 

f ms—a humanoid form, with a brain capacity of 850 c.c., 
ittle more than half that of modern man—represented our 
stage of evolution at the Ix^inning of the Pleistocene 
period. The same men looked on Neanderthal species 
as representative of Pleistocene man, while modern-races 
ap^red just before the dawn of the recent period. 

These two circumstances—a lower jaw with simian 
features and a belief in the recent evolution of the modern 
human brain—would naturaUy lead the discoverers of 
Eoanthropus to the conclusion that they had to deal with 
a primitive, small-brained form of man. During these 
last twen^ ycaraj however, another line of evidence has 
been slowly accumulating, which seems to point to a much 
earlier date as marking the period of man's evolution. 
Our estimate of the antiquity of the modern type of man 
must be sufficiently long to give time for the differentia¬ 
tion of that type into the most diverse forms—African, 
European, Mongolian. It is more than twenty years 
ago since Sir Joseph Prestwich became convinced that 
the Kentish ** eoliths “ were of human workmanship, and 
were of Pliocene—not even late Pliocene—date. Four 
years ago Mr Reid Moir discovered under the “Red 
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Cra^ ” of Suffolk—a Pliocene deposit—flints which are 
admitted bv most experts to be shaped by man's hand. 
In England and in Imy, as we have already seen, remains 
of men of the modern type have been found in natural 
deposits and strata which arc of a mid-Plcistoccne age. 

All those discoveries of the modern type of man are 
disputed. It is therefore important to determine the 
SIM and form of brain in an early Pleistocene, or late 
Pliocene, type of man—one whose authenticity is beyond 

S uestion. It will be seen, therefore, as 1 lalmur to make 
ear the nature of the Piltdown skull, that it is not the 
wirect rendering of the details of the head-form which 
is the real object I have in view ; it is a much wider 
issue. We wwt to know what stage of brain develop¬ 
ment this particular type of man had reached so long 
If the Piltdown man is -a fair sample of his time, ana if 
the opinions of Dr Smith Woodward and Professor 
Elliot Smith are well founded, then indeed we human 
beings have progressed rapidly to our present estate, and 
the great rnask of civilisation which man has made a part 
of himself is in a geological sense merely a mushroom 
growth. If, on the other hand, we believe that in this 
early form of man we find a comparatively large, if some¬ 
what simple, human brain, then our story is very different. 
Behind us must lie vast periods of human endeavour, 
reaching a much longer way into the geological past than 
most of us have hitherto suspected. 

At this point I propose to give an account of a recent 
operiment, of which I was the willing subject, because* 
It serves to bring out the difficulties of rightly interpreting 
and of reconstructing ancient skulls. The question is 
u " f**''^* • ^*‘5 fragments of a skuD, such as 
those found at^ Piltdown, sufficient to give us a definite 
clue to the original form of skull ? Apparently not; 
a* least it was clear that reconstructions by Dr Smith 
W^ward and by myself indicated men of a totally 
diffirrent type. To test the matter, Professor F. G. 
Parsons of St Thomas's Hospital Medical School, 
London, made a proposal to me, namely, that he and 
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some of his fellow-snatomiscs should select a skull, cut 
fragments from it corresponding to those found at 
PUtdown, and that 1 should attempt to reconstruct the 
entire skull from these fragments. 1 gladly accepted 
the proposal, and resolved, however the result should 
turn out, to make the experiment the subject of an 
address I had promised to the fellows of the Royal 
Anthropological Institute.’ 

On January i6th, 1914, a fortnight before my lecture 
was due, the four pieces of a skull shown in 6g. 124 




FlO. 114.—PnfnMtil* otftoM tiratl. A, Left parietal framDCei j B, riglit 
parietal trafiBeoli C. left Umpocal j D, occipital Irtsment. 

came to me from Dr Douglas Derry of University 
College, London. They were representatives of the 
Piltdown figments, and the task of reconstruction offered 
the same difficulties. Onl^ on one piece~>the occipital 
fragment—could anv certain sign of the middle line of 
the skull be detected. 

In 6g. 125 is given the first step in the work of re> 
construction. A drawing of the h-agment of the right 
parietal bone is laid on a drawing of the left bone, so that 
corresponding points are superimposed. It is clear that 
* See Jotim. R»y. Anthnp. Jn$t^ vol. xlix., July 1914. 
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when we attempt to build up the right and left aides 
of the skull, the parietal fragments must be so placed 
that the corresponding points of the right and left parietal 
bones match each other on the two sides of the skull. 
Our procedure is based on the fact that the skulls of all 
animals are built on a symmetrical plan—the right and 
left halves being alike, except in minor details. By a 
reference to fig. 119 it will be seen that the designers of 
this experiment had succeeded in reproducing a close 
parallel of the Piltdown problem. 

The next step in the solution of the problem is shown 

in fig. ia6. The 
• Urr parietal frag¬ 

ment being the 
more complete is 
first built up, the 
missing parts be- 
ing replaced by 
plasticine or 
modeller’s wax. 

- The left half of 

. . the skull is built 

^ up on a board, 

measured lines. 

tho« shown in fig. 126. The lines‘^KTaliy th<^ 
which forrn the standard or conventional framework 
employed in the dlustrations of this book when skulls 

completed, 

rtc right half IS then undertaken, as shown in fig. 126. 
The right half of the skull is built up on a Similar 
fr^cwork of lines, the parietal fragment being placed 

**'= parietal in 

^ '■«»n*truction is right, 

then, when the right and left halves are brought together 
» form the complete roof of a skull, all the corres^nding 
^intt of the two sides should fall into corresMndinf 
positions. If the two sides are found to agree, we maf 
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presume that the points which were identified as marking 
the middle line of the skull along the roof, from forehead 
to occiput, were approximately right If the two sides 
are still discrepant, it is clear that we are wrong in our 
identification of the middle line of the skull, and we have 
to make other identifications and begin again. 

QIHaving thus built up that part of the roof of the skull 
which is formed by the two parietal bones, the halves arc 
again separated and the next step taken is that shown in 



aiOHTNALr LCrTHAUr 

Flo. I aS. —Showing (lie A&inowotk of llnot on w)i(cii Iho ri|ht and left 
hnlvce of n tknll nte loeooetructed fram frapnenU. 


127. The left temporal bone is placed in position. 
Tncrc is not much difficulty in this part of our task. On 
the upper margin of the temporal there was preserved, 
exactly as in the fossil skull, a point at which the temporal 
and parietal bones made a true contact. Besides, even 
supposing such a.point of contact were absent, we could 
not go for wrong, because there arc so many markings 
on both the outer and inner aspects of the temporal and 
parietal bones to guide us to their correct apposition, 
when the temporal bone is applied we obtain the first 
real indication of what the original width of the skull 
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must have been. The temporal bone sends its petrous 
portion (fig. 127) inwards on the base of the skull. The 
apex of this petrous process reaches within 10 or 15 mm. 
of the midole line of the skull. In the majority of 
human and anthropoid skulls the distance of the apex 
from the mid-line is about 1 z mm. ; the allowance made 
in the rwonstructions shown in fig. 127 is 13 mm. The 
application of the temporal fragment at once shows if the 
former steps have been rightly made. If the parietal 
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halves have been made too wide or too narrow, the apex 

L t>* too far from, or too near to, 

the mid^e line along the base of the skull. 

The identity of the problems presented by the test 
and Piltdown skulls is apparent in fig. 127. We note 
in size and shape the fragments are not unlike. 
Certain minor points of difference are also to be 
recognis^ : (1) the pvietal bones of the fossil skull 

are nearly twice as thick as those of the test skull_ 

the first being 8 to 11 mm. thick, the latter from 4 to 6 
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mm. ; (^) the Piltdown skull is tctuallr the wider and 
the higher, but the extra width and height are due to the 
greater thickness of the bones. In the dimenuons of 
the brain chamber they are nearly alike. A third point 
of difference must be noted. As in anthropoid sktills, 
the petrous part of the temporal bone descends as it 
approaches the middle line (see figs, rao and 117), 
whereas in modern skulls this process is nearly horj> 
aontally placed so far as concerns its upper oorder. 
It is clear, however, that in shape of the bones and 
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fia. isL—ReooottnictiDw of tko Ptlldev* ud um tkollt vkwod from 
behind, to show the ap(»(kelian and fit of lb« iwifijUsai ftigsicDls. 

formation of the skull, Piltdown and modern man are 
framed on identical lines. 

We now pass on to another stage of the reconstruction, 
illustrated by fig. 128. The first step consisted in 
shaping the right and left parietal f^ons ; the second 
of completing the left half of the cranium by applying 
the temporal Done, and, as I ought to have added in the 
previous paragnph, to the right half also-^^he missing 
right temporal bone being replaced by modelling a 
duplicate of the left temporal bone. In the third stage, 
the right and left halves of the skull are brought into 
apposition, leaving a wide, gaping space in the hinder 
wall to be filled by the occipital Iragment. In fig. 128 
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the occipital fragment has been placed in position. If 
we have proceeded rightly in the two previous stages, then 
the occipital fragment ought to slip into place, without 
force or pressure, and take up a natural relationship with 
ttciffhbouring parts of the skull. In the case of the test 
skull, an approximately correct result was obtained on 
the third attempt; in the case of the Pihdown skull, 
where the problem is more complex, an approach to 
symmetry and a correct adjustment of parts came only 
after many experimental reconstructions. 

How near a true reconstruction of the original form 
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Fio. 109.—View of the recooMnelloo and of tl»e erigioal (e« skull. 


can be obtained by the use of such a method is apparent 
in fig. 129. As regards the width and height, the 
rwonstruction was in close agreement with the original 
rtull from which the fragments given to me had been cut. 
The genc^ form was rightly reproduced. There were 
certain minor errors which could have been eliminated 
had there been sufficient time at my disposal. It is 
obvious in fig. 139 that the right parietal fragment is 
placed too low, and that the occipit^ bone is too high 
But as re^rds general outline and chief diameters the 
result of this experiment was reassuring. 

criricism mav be made here that in Dr Smith 
Woodwards original reconstruction the right and left 
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halves of the skull have the appearance of being 
symmetrical (fig. 130, A). The right half, however, 
is really the larger, and when we examine the details 
it is at once seen, as already pointed out, that the right 
and left halves of the lambdoidal suture are altogether 
unlike. No animal skull has ever been seen with such 
a degree of asymmet^ of the two sides of the occipital 
bone. Professor Elliot Smith is of opinion ^ that a slight 
adjustment of the parietal fragments will remove those 
defects and leave the brain capacity much of the same size 
as represented in Dr Smith Woodward’s reconstruction. 



FiO. —Occipital vWw of Dr Sntlh WoodwKrd'* ori|;inU («e«nitruc>ioa ct the 

Plltdowa tinll (A) oooUaaied with a rwooMnictlon cuTwd oat ooeordinc to 
llw idnllfcatioM of the cididle Ikw by frorewoe Kliiot Srnilh. 


In fig. 130, B, another reconstruction of the PLltdown 
skull is reproduced, in this reconstruction the middle 
vertical line of the diagram cuts the hinder angle of 
the left parietal fragment at the point where Prmessor 
Elliot Smith believes he can detect definite signs of the 
suture between the right and left parietal bones. If 
that is the position of the suture~for I can see no trace 
nor sign of it—then that point must be placed in the 
middle line of our reconstruction. The left parietal, in 
fig. 130, B, has been orientated on the middle line as 

* See iVia/«rr, 1913, vrd. xcu. p-StS. hhoQMttrUrfy 
1914, vol. Ijot. p. 95. 





366 . THE ANTIQUITY OF MAN 

determined by Professor Elliot Smith, and if the adjust¬ 
ment may be truthfuUv described as a slight one, its eff^t, 
w regards the size and sh^ of the skull, is revolutionary. 
Instead of bein^ as in Dr Smith Woodward’s original 
model, a wide skull with a depressed crown—somewhat 
resembling the Neanderthal form of crania—it becomes 
a narrow, high skull, exactly similar in outline and 
structural details to modern skulls. The “slight” 
adjustment has certainly removed many of the duects 
of the original model, as well as transformed the chief 
character of the skull, but an inspection of fig. 130, B 
will show that there still remains a high degree of 
asymmetry which can be largely removed by placing the 
parts in the position shown in fig. laS. whether the 
reconstruction shown in fig. 130, B, or in fig. 128, A, is 
accepted as the risht one, there is one conefusion which 
cannot be avoided—the Piltdown skull in its occipital 
upcct is a counterpart of that of modern man. 

In the preceding paragraphs the narrative has strayed 
m advance of the natural sequence of events. The actual 
iwnstruction of the experimental skull occupied me the 
better part of two days. Having made exact drawines 
of It, atwrdmff to the method used in this book, I handed 
^e skull and drawings to Dr Derry at University College. 
He then showed me the cast of the original—the skull 
of an ancient Egyptian—a woman, with a peculiar form 
of head and a brain capacity of 1395 c.c The estimate 
I returned of the brain capacity, namely, 1415 c.c., was 
not very wide of the truth, and as regards general form 
dimensions I was relieved to find the method 

I had followed had given—except in one respect_ a Wrlv 

accurate reproduction of the orimnaJ. ^ 

How clowly the problem of the experimental or test 
skull simulates the one presented by the Piltdown 
fragments becomes very apparent when we view the re- 
instructed skulls from above (fig, 132). In neither skull 
IS there any certain mark of the middle line along the vault. 

In the test skull, the sagittal suture of the vault was pre¬ 
maturely obliterated, and, as may be seen from fig. 131, 
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only at one point—immediately in front of the br^ma— 
was the middle line really represented. There were two 
guiding marks to help me : (t) on the under surface of 
the projecting frontal fragment—in front of the bregma 
(fig. 131)—an indication of the great blood>sinus which 
passes backwards under the middle line of the vault 
could be detected ; (2) 1 surmised, as proved to be the 
case, that the sagittal suture, between the right and left 
parietal bones, turned a little to the left as it reached the 
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br^ma. It was only on such a supposition that I could 
account for a trace of an oblique suture on the hinder 
part of the frontal projectton—apparently the commence* 
ment of the coronal suture of the right side. The 
position of the lambda (fig. 131^ was also rightly placed. 
The vascular markings under the hinder angle of the 
parietal fragment, and the fact that the lambda is rarely 
placed more than 10 mm. in front of the occipital end of 
the skull—when orientated on the plane described in this 
book—showed me that at least 15 mm. had been cut 
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a^y from the hinder end of the left parietal bone 

(fig- 'aO- 

As may be seen in fig. 132, the markings presented by 
the Piltdown skull, in the r^ion of the bregma, are very 
similar to those of the test skull. The left coronal suture 
^ be definitely traced to the broken edge behind the 
frontal projection. On the hinder margin of the frontal 
prelection itself can be traced a short part of an oblique 
suture ffig. !3a). It is not unusual in modern skulls, 
especially in large specimens showing a considerable 



rw, 132.-R«coo.lnirtli)o*orihe Piltdown and toil AuJli*iew«d (tom abore. 


of asymmetry in the conformation of the right 
and left halves, to find a forward inclination at the com* 
mencement of the right coronal suture (see fig. 13 c, B). 
In such cases, as in the test skull, but often to a greater 
degre^ the anterior end of the sagittal suture diverges to 
the left of the middle line. On the under surface of the 
frontal projection of the Piltdown fragment we also find 
an indication of the middle line in the form of a ridge- 
like elevation. The corresponding aspect of the test 
skull IS marked by a groove, as is usually the case in 
mMcrn skulls. But a median elevation of the skull 
fitting into a groove or depression between the right and* 
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left frontal lobes of the brain, is not a rare occurrence in 
even modern skulls. In the reconstruction of the Pilt- 
down skull, shown in fig. 132, the frontal projection is 
so placed as to pass 15 mm. to the right ot the middle 
line of the vault. At the hinder end of the reconstruc¬ 
tion it will be seen that I have placed the lambda 15 mm. 
in front of the occiput. A fragment, at least i < mm. in 
extent, is missing from the hinder end of the left parietal 
bone jtist in front of the lambda. In so thick a skull it 
is probable that the lambda was situated as far forwards 
as IS shown in fig. 132. 

. The similarity 01 the Piltdown and Egyptian skulls, 
seen in the reconstructions represented in ng. 13a, leaves 
us in no doubt that in both cases the head was built on 
similar lines—at least as regards the part of the cranium 
containing the brain. In actual width the Piltdown is 
the greater, because of the thickness of the bones ^ the 
brain chamber in both is approximately of the same 
width. As we have already seen, Professor Elliot Smith’s 
determination of the middle line of the vault is slightly 
different from that shown in the preceding illustrauons. 
In fig- «33 reproduced corresponding (frawings made 
from Dr Smith Woodward’s original reconstruction and 
a reconstruction made with the parts placed on the middle 
line of the vault as identified by Professor Elliot Smith. 
In the latter reconstruction (fig. 133, B) the middle line is 
only a few millimetres to the left of that represented in 
the Piltdown reconstruction shown in fig. 132. In each 
case the size and form of the skull as viewed from above 
are those we are ^miliar with in modern skulls. On the 
other hand, the upper aspect of the skull of Eoanthropus, 
as originally modelled by Dr Smith Wo^wara, is 
altc^ctticr peculiar in its form. It is wide and short, 
the malar processes on each side of the forehead appear 
projecting, almost as in apes, while the temporal lines 
converge towards the middle line, somewhat after the 
manner seen in the skulls of young anthropoids (fig. 134). 
With tile correct apposition of parts all those peculiar 
features disappear, and the characters seen in modern 

24 
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skoUs take their place. Both Professor Elliot Smith and 
Dr Smith Woodward locate the lambda at the posterior 
extremity of the parietal fragment ffig. 133). 

From an examination of the vault we can learn a great 
deal concerning the pcctUiar cranial characters ot the 
Piltdown race. The condition of certain parts may be 
described as ultra-modern—a condition which we scarcely 
expected to meet with in a very ancient form of man. 
We can best realise the signihcance of such features by 
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examining their dc^ee of development in the cranial 
vault of an anthropoid ape—such as a female chimpanzee, 
the least brutal of the anthro|x>ids in appearance (fig. 134). 
The forehead of the chimp^zee, just above the orbits, is 
crossed by a strong bar of bone—the supra-orbital ridge 
or toriis. The projecting outer ends of the bar form the 
bony projections known in human anatomy as the external 
angular or malar processes, the ends of which can be felt 
distinctly at the outer margin of our own foreheads. 
Two great bars of bone—the zygomatic arches—pass from 
the cheeks to the base of the skull in front of the ears. 
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All these outlying parts of the skull fca-m a bony 
scaffolding from which the muscles acting on the jaws 
gain an extensive origin. The brain case of the ape is 
small and does not provide space enough for the origin 
of the great muscles of mastication. Hence the outing 
bony framework. 



Before leaving the chimpanzee’s skull, two other points 
should be noted : 

(i) that the hue 
is so projecting, so 
thrown forwards or 
prognathous, that 
it IS very appar> 
ent in front of 
the supra* orbital 
ridge; (1) but¬ 
tresses or bony 
flanges are thrown 
out around the 
hinder part of the 
skull to increase 
the acea for attach- 
ment of the 
muscles of the 
neck. Inthechim- 
panzee, then, we 
see a primitive 
condition, one in 

which the brain is fic. 1^— Skall of • fOua£ feaul* dilMptiUM vSowod 
small—it varies in CroBaboTc. ThctkollwMWCoallMidaaeiIcKriM 
size from 300 to ^ 

400 C.C., a fourth of the human size—and in which 
bony scaffolding and processes are thrown out to meet 
the needs of a brutal musculature. The various features 
just enumerated in the chimpanzee’s skull are also 
represented in that strange, mid-PIeistocene ^cies of 
humaniw—Neanderthal man (fig. 135, A). The great 
supra-orbital bar is apparent—no development of this 
kind has ever been seen tn a modern human skull—<nding 
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in strong »nd prominent externd angular processes. The 
zygomatic arches projected outwards, coming clearly into 
view when the skull is looked at from above. The great 
increase in the length and width of the cranial cavity in 
Neanderthal skuUs renders those brutal features much 
less apparent than in the chimpanzee. There is another 
simian feature in the shape of the Neanderthal cranial 
cavity. In Neanderthal man we have seen that the brain 
cavity was compressed from above downwards, as in 
anthropoid apes. It will also be noted, if one surveys 



the vault of^he chimpanzee’s skull from front to 
that the cranial cavity increases in width until almost the 
^pital region is reached ; then it contracts abruptly. 
The same configuration may be noted in Neanderthal 
skulls. The significance of this feature is not known, 
but it is a simian character which is absent in the skulls 
of modern man and also in the Piltdown specimen. In 
thew skulls the greatest width is reached above the 
region of the car, some distance in front of the occiput 
(compare A and B in fig. 135). 

In modern skulls the dimensions of the supra-orbital 
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ridges, external angular processes, and zygomatic arches 
have the form and dimensions shown in fig. 135, B. 
These processes arc of a similar shape and size in ancient 
skulls of the modern type. The outer part, which ends 
in the external angular process, is demarcated more or less 
sharply from the elevations of the brow ridges sitmted 
over the root of the nose. The external angular process 
orojects only 5 or 6 mm. beyond the contour of the 
forehead and brain case. 

We now turn to the Piltdown skull (fig. 132). Only 
one part is preserved of the supra-orbitafregion, that is 
the external angular process of the left side. Although 
this process is thicker and stouter than in any modern 
skull 1 have ever seen, it is not projecting or prominent. 
Indeed, as will be seen when the skull is viewed from 
the front, it does not project more than 3 or 4 mm. 
beyond the lateral contour of the forehead (fig. 178, 
p. 482). That is exactly the opposite condition to what 
we expected to find in a Very ancient representative of 
humanity. As regains this featiue, the Piltdown skull 
is ultra-modern. It is just such a condition as we should 
expect to find correlated with a large brain. 

A view of the skull from above gives us an opportunity 

of forming an opinion on two of its chief dimensions_ 

its length and width. In Dr Smith Woodward’s recon¬ 
struction the maximuip length is 190 mm.—approximately 
the same as in an average modern Englishman. In the 
same reconstruction the width is represented as i comm.— 
a wide skull, 8 or 10 mm. more than is usual amongst 
English people. The thickness of the skull must te 
taken into account in estimating these dimensions ; we 
must reduce each of these measurements by 10 mm. to 
make them comparablewith the more slender modern skull. 
Taking Dr Smith Woodward’s measurements, 190 for 
length and 150 for width, we see that the width is 79 
per cent, of the length. The Piltdown skull is thus on 
the verge of being cussed amongst the round-heads—the 
brachyccphalic group of humanity, with a width proportion 
of 80 per cent, or more. 
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We have alwa)rs expected to find long-headedness as a 
character of ancient man ; it U so among most of the 
skulls of Pleistocene afie> but not invariamy so. In the 
reconstruction of the Pilcdown skull shown in fig. 132 
the length is represented as 194 mm., slightty more than 
in Dr Smith Woodward’s reconstruction. There is this 
difference, however: I have reduced the allowance for 
the forehead and increased the length of the occipital 
region (figs. 132 and i^)- The maximum width-is also 
the same—150 mm. The width is thus 78 per cent, of 
the length. In relative and absolute measurements of 
length and width my reconstruction differs very little 
from that of Dr Smith Woodward. Thus, as exemplified 
in the specimen discovered, the Pihdown race tended 
towards round-headedness. In anthropoid apes the actual 
cranial cavity is of the round or short form. The real 
significance of round and long heads we do not know ; 
brachyMphaly is found in anthropoid apes and in the 
most highly evolved of modern human races. 

Before leaving the upper aspect of the Piltdown skull, 
there is one other feature which deserves mention. In 
*34 and 135 the temporal lines are indicated ; they 
are arranged approximately symmetrically on each side 
of the skull. Now, the temporal ridges have an important 
bearing on the problem we have in hand. They will be 
observed to commence at the external angular processes 
of the frontal bone, and to sweep backwards on each side 
of the skull, crossing the coronal suture and ultimately 
terminating behind, above the ear. The lines limit, on 
each side of the skull, that area from which the temporal 
muscles take their origin—the chief muscles which act 
on the lower jaw. With a large jaw wc expect to find a 
large and extended temporal musde. If the muscles are 
large, then we should expect these lines to reach well up¬ 
wards on the side of the skull, towards the middle line. 
Nature is economical in her use of material; the bones 
of the skull have to enclose and form a brain chamber ; 
they have also to serve as a surface from which the 
muscles of mastication take their origin. If the brain 
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cavity is small, as in the chimpanzee, then the muscles 
may occupy the whole lateral aspect of the skull, and the 
temporal lines may actually meet along the middle line 
of tne roof of the skull. As the brain cavity enlarges, a 
larger space becomes available than the temporal muscles 
need, and therefore the temporal lines are placed at a 
distance from the middle line. If the bnin cavity 
becomes very large, these lines are widely sep^ted from 
the middle line. What, then, was the condition in the 
Piltdown skull ? In Dr Smith Woodward’s reconstruction 
the temporal lines reach within 40 mm. of the middle 
line i in the modern English skull with a capacity of 1425 
C.C., shown in fig. 115, p. 334, the lines re^ within 50 
mm. of the mid^e line. Wi^ a capacity of only 1070, 
as estimated by Dr Smith Woodward, and with such a 
long and projecting jaw as he found with the skull, we 
expect the temporalmuscles to be large and the temporal 
lines to ascend further on the sides of the skull than they 
actually do—if the skull were a small one. We have seen 
that the middle line cannot beasin Dr Smith Woodward's 
reconstruction ; when the parts are placed so that the 
sutures are symmetrical we iind that the temporal lines 
are not 40 mm. but 52 mm. from the middle line. In 
the Dartford skull, with a capacity of 1750 C.C. and with 
a lower jaw which we may presume was not much larger 
than in us, the distance is only 70 mm. All those facts 
arc in harmony with the other evidence I have brought 
forward, namely, that we are dealing with a skull with a 
fairly large brain capacity. 

In this chapter we have surveyed the Piltdown skull 
from two aspects—from behind and above. The result 
of chat survey, and the comparison of the fragments of 
the skull witn corresponding parts of modern skulls, 
convince students of anatomy that in general conforma¬ 
tion, in actual dimensions, and In brain capacity the head 
of the Piltdown race was remarkably similar to that of 
modern races. 


CHAPTER XXin 


H»AI»—AKCIIMT AKO MODERN-IN PRORtLI 

It is more than six years now since Colonel Willoughby 
Verner brought me, from a cave in Spain, some 
fragments of a human skeleton. They were still thickly 
encrusted by the stal^ite which covered the floor of the 
cave, and when struck ther resounded exactly as if they 
had been made of porcelain. They were petrified—true 
fossils. Colonel Verner discovered the cave; it had 
never been explored before—at least in modern times. 
On the walls were crude hieroglyphs. Nothing was 
^nd to pve a due to the date at which the cave had 
inhabited or when the human remains came to be 
deposited there. Among the few fragments were the 
upper ends of both right and left thigh^nes of a small 
perwn, probably under 5 feet (ijoo mm.) in height, 
truly human in shape, but with pieculiar features which 
were new to me. It was therefore important to find out 

more a^ut this individual—to discover the characters of 
the h^—but all that was available for this purpose were 
the left tempo^ bone, the hinder half of the left parietal 
^ne, and * fragment of the right. My attempt to 
reconstruct the AuU from these Ira^cnts taught me a 

r , • ^ P®»»>We to reconstruct 

the whole skull from these fragments with some approach 
to accurwy but before such a task could be carrirf out a 
new inethod of *fudring skulls must be first elaborated, 
k The same problem confronted me 

when I ob^ned the cranial fragment found near Bury 
St Edmunds. It came to be a m.atter of great import- 
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ancc to know what kind of person this Bury St Edmunds 
fragment belonged to, for it is the only human fragment 
so far found in England belonging to the very remote 
mid’Pleistocene Acheulean age. 

When I began my investigations one point became 
very evident; the method we employ in measuring and 
recording modern skulls and heads was useless. For 
that purptMe we give the head or skull a definite pose; 
we place it so that the ear-hole and the lower margin 
of the orbit are on a level, on the same plane—the 
Frankfurt plane. In ancient skulls the lower part of the 
orbit is nearly always broken away; often the temporal 
bone, with the necessary ear-passage, is missing. As a 
rule litde more than the vault of fossil skulls is found; 
therefore in the vault we must find the base line from 
which we are to reconstruct the whole skuU. Now on 
the vault there are two very definite points which, at 
first sight, would seem to serve our purpose. At the 
front end, on the lower brink of the forehead, just over 
the root of the nose, is the projection or pioint known as 
the glabella (fig. 136). At the hinder end, just where 
the vault slopes down to join the neck, is a well-marked 
projection—the inion or external occipital protuberance 
(fig. 136, O). A line drawn from the gbbelfa in front to 
the inion behind would seem to provide us with the kind 
of base line we need for the reconstruction of the missing 
parts of the skull. I could not accept these points 
because I knew them to be—at least in certain skulls— 
movable and variable in position as regards the brain, 
and the points needed for a base line must be fixed, at 
least as regards their relationship to the brain. In the 
young anthropoid ape both glaMlla and inion are low 
down near the base of the skuQ. The vault of the skull 
rises high above a base line joining those two points. 
As the ^oung ape grows the muscles of mastication 
increase m size, the neck increases in thickness, with the 
result that the glabella and inion ascend towards the 
vault of the skull (fig. 136). Hence in the adult the 
vault of the skull appears to be lower than in the young. 
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If we used the mio-glabcUar baise line we should infer that 
the brain of the adult was much smaller than that of th« 
wung. The same change occurs, but in a less degree, in 
human skulls. Hence wc must look for a more fixed 
base than that supplied by the inion and glabella. 
Ultimately the base line which I selected was one 
which roughly corresponds with the lower margin of the 
cwbrum or brain proper. It is plain that the secret we 
wish to wring from such fragments of skulls as may 
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come to light is the kind of brain thev enclosed. Our 
methods should therefore be framed with that object in 
view. Now the hinder lower angle of the parietal bone 
is a wonderfully persistent part of the skull. To that 
angle is attached the horizontal partition which separates 
the cerebrum above from the cerebellum below, not 
only in man, but in all animals allied to man. The 
posterior inferior angle of the parietal—the “asterion” 
as the point is named—is one which will serve well the 
purposes of a standard or base line for the hinder end-of 
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the skull. At the front end of the skull it is more 
difficult to get such a point as we want. ITie point 
needed should correspond with the lower limit ot the 
frontal lobe of the cerebrum. If the base of the front 
part of the skull is preserved in the r^on of the 
presphenoid, then we have the level or plane which will 
serve our purpose. A line drawn along the skull from 
the level of the presphenoid to the asterion would give 
us just such a base line as we need, for between that base 
line and the vault of the skull lies almost the whole of 
the cerebrum. The anterior part of the base, however, is 
usually broken away or decayed, and wc have to fall back 
on some other point. The one which seems to me most 
suitable is the external angular process of the frontal, or, 
to be more precise, the junction of this process with the 
malar bone (fig. 137). The base line, then, on which we 
propose to orientate a cranium for examination is one 
which begins anteriorly at or near the fronto-malar 
junction and passes across the hinder lower angle of 
the parietal behind (fig. 141). 

S^ing we arc to puiux so much reliance on the external 
angular process and its junction with the malar bone, we 
must look closely at its relationship to the brain. In 
fig. 137, B, the relationship of this process to the brain is 
shown in a modern English skull. The angular process, 
marked by two **, is 5 mm. (^ inch) above the level of 
that part of the base of the skull on which the frontal 
lobes of the brain rest. Numerous observations on 
modern human skulls have shown that the outer end 
of the process—the frontal-malar junction—fluctuates a 
little above or a little below the level of the brain ; but 
for the purpose we have in view it is a reliable enough 
guide and gives us approximately the anterior brain level. 
^Is rule holds good, not onl^ for skulls of the modern 
tvpe, but also for those ancient ones of the Neander¬ 
thal type. Strong and massive as the angular process 
is in the Gibraltar skull, its outer end is a nirly accurate 
index to the level of the basal parts of the frontal lobes 
(fig. 137, A). When, however, wc examine the condition 
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in anthropoid aoes we find a different relationship (figs. 
136 and 138, A). The outer end of the process lies 
*0 mm. (1^ inch) above the base of the frontal lobes. 
If we draw our base line at the fronto-malar level, we 
should greatly underestimate the brain capacity of an 
anthropoid skull. An anthropoid condition is one we 
must be preMred to meet in a primitive human skull, 
swh as the Piltdown, especially when we keep in mind 
the simian characters of the lower jaw. So frr as concerns 
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the skull itaclf, we have met only with the true characters 
of a human skull, inclining decidedly towards the modern 
type. We expect, then, that the angular process of the 
frontal will be about on a level with the base of the 
frontal lobe. But we must make certain of this relation¬ 
ship. Now, there is a reliable method of telling whether 
the cjrternal angular process is situated as in anthropoids 
or as in man. If the reader will examine the figure of 
the modern English skuU (fig. 137, B), he wUI set the 
>wous l»nea which form the side of the skuU behind 
the angulaf process—the area which is covered by the 
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temporal muscle and is known as the temporal fossa. 
In this area the coronal suture descends between the 
frontal and parietal bones until it ends in a transverse 
line or suture which separates the sphenoid—the part of 
that bone known as the “ peat wing "—from the frontal 
and parietal bones. It will be further noted that the 
suture between the angular process and malar is con* 
tinued backwards between frontal bone and malar. In 
the English skull the trend of the fronto-malar suture 
is backwards and upwards. In the anthropoid skull, 
however, the fronto-malar suture descends almost verti¬ 
cally (sec fig. 138, A). The vertical position of this 
suture tells us at once that the angular process is in the 
anthropoid position, and therefore lies some distance above 
brain level. A very slight degree of the anthropoid con¬ 
dition is present in (he Gibraltar skull (fig. 137, A) and to 
a considerable degree in Pithecanthropus (fip ^). What 
is the condition in the PUtdown skull ? There can be 
no doubt about this point; the sutures necessary for a 
solution of the question are present (fig. 138). The 
fronto-malar suture, shorter than ever seen in a human 
skull hitherto, is truly horizontal in direction. As viewed 
in the actual specimen, its trend is backwards with a 
tendency to ascend. We may be certain, then, that 
when we select the external angular process of the 
frontal as marking the lowest level of the frontal lobes 
we are using a base line which will give us reliable 
results. 

We have evidence from another source which tells us 
we are proceeding on a safe basis. The external angular 
process holds a definite relationship to an important part 
of the frontal lobe, that part known as the third or 
inferior frontal convolution, which is generally regarded as 
directly connected with the acquisition and use of speech. 
The wief speech-centre is supposed to be represented 
in that convolution. The third frontal convolution lies 
directly behind the angular process; in many heads a 
distinct elevation or “bump” marks the position of this 
important area of the bnun. The inferior frontal con- 
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volution 19 situated at a higher level than the more 
deeply placed parts of the frontal lobe. In a modern 
skull it lies ^ an inch above the base line (see fig. 137, B, 
where the lower margin of the third frontal convolution 
is indicated by a stippled line). In the Piitdown skull 
that part of the roof or the eye-socket on which the third 
frontal convolution rests is preserved ; we therefore know 
the level of that convolution in the Piitdown skull 
(fig. 138, B). If we allow for the greater thickness of 
the skull bones, the relationship of the inferior con¬ 
volution of the frontal lobe to the external angular 
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process is almost the same in the Piitdown skull as in 
modern man (figs. 137, 138). In the fronto-malar 
region the characters of the Piitdown skull are not 
simian ; indeed, as will be shown in the next paragraph, 
th^ are rather ultra-modern. 

The temporal line — a line or ridge marking the 
anterior limit or space from which the temporal muscle 
takes its origin-^^iescends on the angular process (fig. 
138). As we have already shown, that process itseU 
must be reg^ed as part of the bony scaffolding thrown 
out as a basis for the apparatus of mastication. Now 
the relationship of the temporal lines to the frontal lobe 
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of the brain is a matter worth our attention. When the 
anthropoid skull is examined in true profile it will be 
seen (ngs. 136 and 137, A) that the temporal line is situated 
in front of anterior limit or frontal pole of the brain. 
In the Gibraltar skull this line descends behind the frontal 
pole, but only 8 mm. inch) behind it. In modern 
English skulls this is also the case, but the temporal line 
is still further back, from ^ to f of an inch (fig. 137). 
Now in the Piltdown skull—even supposing the torehead 
is curtailed and made vertical—the temporal lines are at 
least 15 mm. (| inch) behind the frontal poles. The 
relationship of the temporal lines to the frontal poles of 
the brain is thus the opposite of simian ; the line is 
further back than in the average modern skull. Indeed, 
a glance at the various figures just given (figs. 137 and 
138) will show that the frontal part of the-temporal lines 
in the Piltdown skull are more vertical—have a different 
contour—to any hitherto seen in a human or anthropoid 
skull. In all human skulls, ancient and modern, the 
external ajigular process bends backwards and downwards 
as it joins the malar or cheek bone. In the Piltdown 
skull the terminal backward bend is almost absent; it 
ends abruptly, pointing outwards. 

1 know that 1 am trying the patience of my readers 
when I labour these points. My excuse is that this 
fragmentary skull is the only document from which—at 
the present time—we can learn anything of a race of 
mankind which is removed from us by twenty thousand 
or thirty thousand generations of human lives. We have 
to interpret that document, to see how far our modern 
methods of interpretation will give us a glimpse of the 
mental status of man at such a remote period. We are 
making some headway, and it is clear that a region of the 
head which lies so dose to the brain centres speech is 
one which we must explore to its full value. 1 propose, 
therefore, we should view this r^on, not only as seen 
with the head in profile, but also from above. In fig. 
139 a horizontal section has exposed the anterior part of 
the floor of the skull of a chimpanzee, that part on which 
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the lirfl frontal lobe rests. The impress of the third or 
inferior frontal convolution is seen. Far in front of the 
fossa or impress for this convolution is seen the eicternal 
angular process of the frontal. On the right-hand side 
of the ngure is shown a corresponding section of the 
Gibraltar skull. The external angular process is in front 
of the third frontal convolution. If one could conceive 
a great increase in the bulk of the frontal lobes of the 
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chim^naw s brain it u easy to see how the condition in 
the Gibraltar skull might be evolved from a simian 
arrangement. In fig. 140 the condition of parts in the 
Piltdown skull IS contrasted with that of 7 modern 
j * external angular process is less prominent 
m t^he Piltdown skull; it is also situated rather further 

convolution 

than m the modern skuU. It is clear that as regards this 
Klanonstup the Piltdown skull is the opposite^ simian. 
AS regards the development and relationships of the 
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extertul angular process, modern man is rather more 
simian than Piltdown man. 

Having thus established a base line from which wc can 
work, we are now in a position to reconstruct and inter* 
pret the lateral aspect of the Piltdown skull- Wc shall 
see what this ancient man looked like when his head was 
viewed in profile—the most instructive of all views to a 
student of anthropology. The points needed for a base 
line—the external angular process and posterior interior 
angle of the parietal bone—are preserved and can be 
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defined with precision. It was also on this base line that 
the experimental reconstruction, described in the previous 
chapter, was carried out. That experiment throws a clear 
light on the nature and dimensions of the Piltdown skull, 
and hence it is necessary for us to return to it once more. 

In fig. 141 are shown drawings of the original Egyptian 
skull and of the reconstruction as seen from the side. The 
reconstruction reproduces the height of the original with 
exactitude ; in both, the vault rises just above the upper 
limit of the frame, and is thus a little more than 100 mm. 
(loa mm.) above the base line. The upper margin of 
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the ear-hole is* 15 mm. below the base line, and therefore 
the height of the vault above the car-hole is 117 mm., 
a very common measurement in the skulls of modern 
Englishmen. Turning now to fig. 142, where the test 
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the mean for modern Englishmen—mm. But a 
deduction has to be made ; the vault of the fossil skull 
IS so thick that we must reduce the height by about 
5 mm. to obtain a comparable measurement. In the 
Gibraltar skull the auricular height of the vault is 98 mm., 
with no allowance made for the thickness of the vault. 
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In the latter skuU the vault rises 88 mm. above the base 
line; in Pithecanthropus the vault was very low, only 
74 mm. above the base line (fig. 144^. The imoortajice 
of the auricular height as an index of brain development 
is very apparent ; ^e more the brain expands, the larger 
it becomes, the more is the vault of the skull lifted above 
the base line. As rega^s height of vault, the Piltdown 
skull is in agreement with skulls of the modern type. 

Every w^l-planned experiment is instructive, and in 
this respect the one which my colleagues designed for me 
form^ no exception. It will be seen from fig. 141 that 
my attempt to restore the forehead was a complete 
fauure. In the ori^nal skull the upper part of the 
forehead is prominent, while the lower par^ above the 
root of the nose, recedes, thus falling short of the 
conventional anterior limit—the t90-mm. line. The 
reconstruction shows exactly the opposite conditions, the 
total length of the skull being nearly 5 mm. more than it 
should have been. 1 made an unpardonable blunder in 
two respects. In the first place, 1 had concluded from 
the rather large size of the mastoid process—placed just 
behind the ear—that the fragments I nad to put together 
were parts of a man’s skull, and therefore gave the 
reconstructed skuU the prominent eyebrow ridges of the 
male-. If 1 had looked carefully, I should have seen that 
the area for the attachment ot the neck in the skull I 
had to reconstruct (fig. 141) was small—a characteristic 
female mark, for the neck of a woman is more slender 
than that of a man. The contour of the boss on the 
frontal bone, too, should have wakened a suspicion of a 
forehead which was drawn inwards, not i^ominent, in 
the region of the eyebrows. 

This error s^in drew my attention to the reconstruc¬ 
tion of the Putdown forehead. 1 was all along alive to 
the fact that we have as yet no means of drawing any 
accurate conclusion as to the shape of forehead from so 
small a fragment of it as was found by Mr Dawson at 
Piltdown, out I supposed, with a set of teeth and a 
mandible so well developed as those which belong to 
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EoeuithropuS) thiit the eyebrow ridges must have been 
prominent. It will be seen from fig. 142 that I 
originally carried the forehead almost to the 200-mm. 
line, giving the skull a total length of 200 mm. I am 
now convinced of that being too much. In every form 
of reconstruction of the skuH of Eoauthropua one feature 
is always in evidence—the height and prominence of the 
upper part of the frontal bone. The curve given by the 
contour of the profile in front of the bregma (figs. 
142, 143) suggests not a low and receding ^rehead as 
in Neanderthal man, but a high forehead, prominent in 
its upper part, and rather retracted than projecting as it 
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merges in the eyebrow r^on. Hence, in revising my 
attempts to obtain the true form of the head of 
Eoanthropus in the light of my experiment in skull 
reconstruction, I remod^ed the eyebrow region, making 
the maximum length of the skull 194 mm. (fig. 143). 

One other point may be mentioned here, rwsed by the 
mistake 1 made rcgyding the sex of the test skull—that 
of an ancient Egyptian woman. In every race of mankind 
(here occur men with a rather feminine conformation^ and 
women who, in form of face and thickness of neck, are 
rather masculine in character. In every collection of a 
hundred human skulls there are eight or ten of doubtful 
sex. Does the Pilidown specimen belong to this un- 
determinate group? We cannot tell until we have 
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more than one specimen at our disposal. The size of 
the mastoid process suggests a male, but the small area 
for the attachment of the neck is strongly in favour of 
the skull being that of a woman. The small part of the 
supra-orbital ridge, preserved over the outer angle of 
the left orbit, is stout, but neither long nor prominent. 
In the male we expect a greater supra-orbital develop¬ 
ment than in the female. The supra-orbital ridge of 
Eoanthropus suggests a woman’s rather than a man’s 
skull. Ine mandible is big ; $0 are the teeth •, there is 
a prominently pointed canine tooth. These characters 
rather suggest a male. But if they are female characters, 
then in the male we shall find even a greater simian 
development of the teeth, for amongst the great 
anthropoids males are provided with la^er and more 
prominent teeth than remales. On the whole, the 
evidence favours the opinion that the Piltdown skull is 
that of a woman. 

The importance of the small occipital fragment becomes 
again apparent in the reconstruction of the hinder part of 
the head (fig. 141). In the test skull part of the suture 
line for the oc^ital bone was preserved on the left 
parietal bone. The same suture line was also preserved 
on the occipital fragment of the right side. By reversing 
the fragment artd transposing it from the right to the len 
side indications are obtained for the reconstruction of the 
hinder port of the test head (see fig. T41). In the case 
of <he Piltdown specimen the occipital foment gives 
us a clue to the width and backward projection of the 
oc^ital region (fig. 142). 

The result of our examination of the Piltdown skull in 
profile has been to emphasise its close resemblance in size 
and conformation to average skulls of the modern type. 
But there are also difierences. Some of these have been 
mentioned—the thickness of the bones, the form of the 
angular or malar process of the frontal bone, the lofty 
character of the frontal bone in the upper part of the 
forehead. Two other peculiar features require mention. 
One of these is shown in fig. 142. The temporal line. 


390 


THE ANTIQUITY OF MAN 


which commences on the angular process of the frontal 
bone (fig. 138), ascends vertically for some distance on 
the side of the Piltdown skull before turning backwards. 
In all other kinds of human skulls this line bends back¬ 
wards almost as soon as it b^ins to ascend. This 
peculiar feature may be due to a vertical character of the 
forehead, or to a peculiarity in the form and manner of 
action of the temporal musde. The other strange feature 
of the Piltdown skull, as seen in profile, is the vertical 
disposition of the sutiue between the occipital and 
parietal bones (fig. 143).' 

We have now reached one of the points towards which 
we have been working. We have examined and verified 
the contours and measurements of the Piltdown skull 
from behind, above, and now from the side, with the view 
of obtaining those measurements which give us a clue to 
the brain capacity. We have seen that the width of the 
skull is 150 mm., its length, 194. mm., its auricular height, 
117 mm. Before we can apply to these measurements 
the formulc which are usra for estimating the brain 
capacity of the modern skull wc must make a reduction 
on account of the thickness of the bones—reducing the 
length to 190 mm., the width to 140 mm., the auricular 
height to 112 mm. The formula*! am to ei^Ioy to 
obtain the brain capacity is that worked out by Dr Alice 
Lee and Professor Karl Pearson. When that formula is 
applied the result is 190 x 140 x 112 x ■4 + 20^.U 1397 c.c. 
—a brain capacity which is almost the same as that of the 
Egyptian woman’s skull which formed the subject of our 
«q>crimcntal reconstruction. The female skulls found 
in the plague pits of Whitechapel, in the east of London, 
had, on an average, a brain capacity of 1300 C.C. ; the male, 
1477 The brain capacity of the Piltdown skull is 
thus above that of the average modern Englishwoman, 
and below that of the modern Englishman. The actual 

‘ S«e abop. 49$. 

* PUL Tratu., 1899, voL 196A. pp. 325-964. 

* S«e Dr W. R. Macdoaeirs reteBrchet, BUmttrika, 1904, vol. iij. 
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brain cast, taken from the interior of mv earlier re¬ 
construction of the Piltdown skull, measurccl a little over 
1500 C.C., but in my earlier reconstructions I reproduced 
the wide forehead seen in Dr Smith Woodward's model. 
When a reduction is made on this account, and also 
because of an overestimate in length, the capacity of the 
skull of Eoanthropus may be safely calculatea as reaching 
1400 C.C., an amount equal to the average capaci^ <x 
modern Europeans. If Dr Smith Woodward and I are 
right as r^^ards sex, then in the male of the Piltdown 
race we may expect to And a brain capacity of at least 
1550 C.C, That result is perhaps surprising when we 
take the simian characters of the lower jaw attributed 
to this skull into account, and still more unexpected 
to those who suppose man's evolution has been a 
consecutive and continuous series of steps upwards to 
his present estate. We must not infer that the facts are 
wrong—it is more likely our preconceptions which are at 
fault. 

So we have confined our attention to a general 

survey of the Piltdown head in prohle and satisfied our¬ 
selves that we are dealing with one which falls easily, 
so hr as dimensions are concerned, within the modern 
standard. To appreciate its peculiar features we must go 
further afield and see how it compares with other ancient 
types, such as those found at Galley Hill, La Chapelle- 
aux-^ints, and at Trinil in Java. In fig. are set side 
by side, within squares of exactly the’ same size, the 
three skulls just named, with the skull of Eoanthropus 
for comparison. The skull from Galley Hill we may 
dismiss with a brief note. It represents the modern type 
of man, and from the analysis just given it will be seen 
to have many points in common with the skull of 
Eoanthropus. As may be observed in fig. 144, there are 
also many structural points in which they differ. The 
La Chapelle skull is the largest of the Neanderthal type 
yet discovered. The big brain which once filled it was 
living, thinking, and dreaming dreams before the last bout 
of the glacial period held Central Europe in its grip. 
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When orientated in the same manner as the Piltdown skull, 
and placed within the same framework of lines, we see 
(fig. 144) that we are dealing mth a man with a massive 
head. The vault, however, is relatively low, it barely 
reaches the ioo*mm. line ; the great supra->orbi^ buttress 


Piu*-. 

P™i*^** ® "1*^* io front of the anterior 200-mm. lini 
We are not surprised when we learn from Professc 
noule that the brain of this fossil man measured ifiae c< 
—fi^y 200 cc. more than the Piltdown brain, an 
therefore well beyond the averw for modern man. W 
are not concerned at present with the peculiar attachmen 
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of tKe NeandertKal head to the neck, the absence of the 
pyramidal projecting mastoid processes, nor the manner 
in which the inion rises high above our base line 
(hg. i^). In the Piltdown skull as in the modern, the 
tmon lies below the level of the base line (fig. 143). 

The features we shall fix our attention on are those 
relating to the formation of the brain case, so ^ as the 
side wall of the skull is concerned. 

Five bones enter into the formation of this wall—the 
frontal, parietal, and occipital along the vault, and two 
others bdow, near the base, the temporal and great wing 
of the sphenoid. The two bones named last merit our 
attention first. They cover the greater part of the 
temporal lobe of the brain, and hence give us some clue 
to its size and development. In the ape’s skull (see fig. 
136, p. 378) the upper margins of these bones seldom rise 
more than 10 mm. above the base or standard line. The 
upper margin of the temporal bone where it overlaps the 
lower margin of the parietal at the squamous suture , is 
nearly straight. The great wing of the sphenoid is com¬ 
paratively small. All those features are indications of a 
small temporsJ lobe to the brain. In the large Neanderthal 
skull of La Chapelte the upper margin of the temporal bone 
is more curved than in the ape, and rises 20 mm. above the 
base line. The weat wing of the sphenoid attains a wide 
development. In modern skulls, and particularly in the 
ancient one from Piltdown, the upper margin of the 
temporal is highly arched ; it rises aoout 30 mm. above 
the base line. In the Piltdown skull we know that the 
great wing of the sphenoid must have been of wide 
extent, for the impress it has left on the lower margin of 
the parietal and 01 the frontal bones is 35 mm. long, and 
clearly demarcated (fig. 143), The great wing of the 
sphenoid is la^er than in m^ern sktUls of a moderate 
capacity. A survey of those features alone is sufficient 
to make us realise that the Piltdown race was in some 
respects highly evolved—at least had departed widely 
from simian lines of evolution. 

In order that the reader may have an opportunity of 
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compftring the j>rofiles of a complete set of ancient 
typo, I have included the most primitive form of 
fossil skull to which the term human can be applied— 
that of Pithecanthropus. The geological evidence leads 
us to believe that Pithecanthropus—the erect, ape-like 
nun of Java—was a contemporary of the English Eoan- 
thropus. When the Java skull is posed and placed within 
our standard frame (fi^. 144), we see at once that we arc 
dealing with a type which carries the human form of skull 
a long way towanis a simian stage. The \Tiult falls 2 5 
ram. short of the ioo*mm. line. The highest point of 
the vault, in place of being a couple of inches behind the 
br^ma as in the other Aree t)^ of skulls shown in 
I44, is at or near the br^ma as in apes (fig. 136). 
The glabella is 15 ram. short of the anterior 200-mm. 
vertit^ line ; the sphenoid is wide as in men, but the 
upper roarmn of the ter^ral bone is low and straight as 
in apes. Dr Eugene Dubois calculated that the brain 
capacity of Pithecanthropus was 855 c.c, but in the 
opinion of the writer, when due allowance is made for the 
missing basal parts of the skull, the capacity may prove 
to be somewhat greater—probably a little over 900 c.c. 
From a comparison with Pithecanthropus we see that 

Eoanthropus is a totally different kind of human being_ 

one in which the brain development, at least so f^ as 
r^ards size, has reached a piodern standard. 

In this chapter I have kept the discrepancies between 
the profile of the Piltdown skull as reconstructed by Dr 
Smith Woodward and myself in the background- The 
differences become very apparent when Dr Smith Wood¬ 
ward's reconstruction is pkced within the standard frame 
employed here (fig. 143). The vault, in place of rising 
to the loo-mm. line, falls 11 mm. short of that level. 
The lowness of the vault in his reconstruction has been 
airady ejcplained. It is due, as we have seen, to the 
left panctal bone being tilted inwards beyond the middle 
line, thus depressing the vault of the skull. In his 
reconstruction the length of the skull is 190 mm.; in 
mine, 194 mm. We shall see, when we come to deal 
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with the basal parts of the skull, that Dr Smith Woodward 
has given the occipital bone an impossible position, thus 
contracting the posterior end of the skull. At the lower 
end of the occipital fragment of the Piltdown skull the 
posterior margin of the opening or passage for the exit 
of the spinal cord from the skull^the foramen magnunv>- 
is distinctly preserved in the Piltdown fragment. Now, 
even in modern and highly evolved human skulls the 
posterior margin of this opening lies between 30 and 40 
mm. behind a line passing vertiwly through the ear-hole. 
In Dr Smith Woc^waras reconstruction this margin is 
only i I mm. behind the ear line (see fig. 186, p. 494). One 
result of the miwlacement of the occipital bone is to shorten 
the base of the Piltdown skull so much that the space for a 
pharynx—the passage-way for air and food—is almost 
obliterated. The position of the ocdpital bone is in reality 
clearly indicated. When we transpose the occipital frag¬ 
ment, described in a former chapter, from the right to 
the left side (fig. 14^), and articulate it with the hinder 
margin of the left parietal bone, we obtain a definite 
indication of the amount to which the ocdpital bone 
enters into the formation of the length of the skull. The 
lower part of the lambdoid suture is 30 mm. in front of 
the posterior vertical line in my reconstruction ; only 30 
mm. in that of Dr Smith Woodward. It is in the 
occipital r^on that the discrepancy lies as regards the 
total length of our reconstructions. 

Another remarkable feature of the Piltdown skull as 
reconstructed in fig. 143 is the height to which the 
temporal bone rises on the side of the skull. It reaches 
40 mm. above the base line—more than can be seen 
in the very largest of modern skulls. We have always, 
until now, regarded a high temporal bone as an index 
of a large brain. The height of the squama of the 
temporal is not so apparent in Dr Smith Woodward's 
reconstruction, because of the tilting inwards of the 
temporal bone. As to the place at which the upper 
margin of the temporal bone comes into contact with 
the lower margin of the left parietal bone of the Piltdown 
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skull, there is no room for doubt; as r^ards that point, 
Dr Smith Woodward and I are in absolute agreement. 
The line and area of contact are shown in fig. 143. The 
diftrence of opinion relates to the amount broken off or 
missing from the temporal bone. A glance at fig, 143 
will show that two fragments are broken from the 
squama of the temporal, one from its upper border 
Md another from its anterior border. So little is missing, 
in Dr Smith Woodward’s opinion, that he brings the 
broken rnar^n of the temporal almost in contact with 
the anterior inferior angle ot the parietal bone ; whereas 
in my opinion an intoW cm- gap must be left here, at 
least 8 or 10 ram. wide. By articulating the temporal 
in the manner mentioned. Dr Smith Woodward, as may 
be seen from fig. 143, leaves no room for the great wing 
of the sphenoid. We have already seen that the impress 
of the great wing on the lower border of the fron^and 
parietal bon« gives us the most certain information that 
the great wing had an exceptionally wide development. 
In the next chapter we shall see, from certain markings 
on the brain cast, that by approximating the temporal 
too closely to the parietal one of the main convolutions 
of the tempond lobe has almost been obliterated, and the 
tenoral lobe itself given a distorted form. 

“rte evidence which we obtain from a minute exami¬ 
nation of the Piltdown ski^ in profile confirms the 
conclusions we reached during a survey of its other 
aspects. It is a skull with dimensions above the average 
and with certtin peculiar characters, but in its general 
conformation it docs not differ materially from human 
skulls of the modern type. The characters which mark 
Neanderthal skulls are all absent. 


CHAPTER XXIV 


THE BKAIK OF FOSSIL MAN 

In the previous chapters I have thrust the tedious and 
technical details relating to the reconstruction of the 
Piltdown skull before the reader> but our real objective 
is to see what sort of bnun was enclosed within it. The 
cranial wall is moulded to lit the brain. Hence when 
the skull is rightly reconstructed—but not until then— 
it provides us with a means of telling the size and shape 
of the brain. So exactly does the bwn fill its cavity that 
the impress of its variou^arts—of its lobes and convolu¬ 
tions—are preserved. When a cast is taken of the 
interior of the cranial cavity, we see before us a rough 
image of the organ which guides mankind through the 
intricacies of life and reveals the world in which men live. 
In the case of the Piltdown skull, considerable parts of 
the cranial walls are missing, but enough are preserved 
to show us not only the general form and size, but also 
to give us definite information relating to the mental 
capacity of its original owner. 

We all agree that a man with a big head or a large 
brain is not necessarily an exceptionally clever man. 
Those, however, who have studied the brain as experts 
are firmly convinced that unless a man has a certain size 
of brain he cannot think and act as ordinary men do. 
Professor Elliot Smith is of opinion that a brain must 
reach a weight of 950 grammes (or about tooo c.c. in 
volume) beimre it can serve the ordinary needs of a human 
existence—before it can become the seat df even a low 
form of human intelligence. If we accept this definition, 
397 
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and most of us are content to accept the Professor of 
Anatomy in the University of Manchester as our lea d ing 
authority on this matter, then it is certain that Pithecan¬ 
thropus—that peculiar fossil form of man from Java- 
falls rather below the human limit. His discoverer. Dr 
Eugene Dubois, has estimated that the brain was about 
855 C.C. I for certain reasons I regard this as rather an 
underestimate—900 c.c. will probably prove to be nearer 
the truth. The anthropoid apes hdl hr below the human 
level. A gorilla has bMn found to have a brain capacity 
of 610 cc. ; in an exceptional chimpanzee it was as low 
as 490 cc. In the majority of great anthropoids—orangs, 
chimpanzees, and gorillas—the capacity fluctuates between 
400 Md 500 cc Amot^t modern human races the 
brain is found to vary in size ; it may be as low as 9 co 
c.c. or as high as 1900 c.c The late Sir William Flower 
divided human skulls into three sizes—small or micro- 
cephalic, medium or mcsocephalic, and large or macro- 
cephalic. In this manner of classifying skulls an individual 
with a brain space of less than 1350CC. falls into the micro- 
cephalic j^up; if above 1450, into the macrocephalic 
group. Thus, including aU the races of mankind in our 
survey, we are prepared to regard those with a brain 
measuring between 1350 cc and 1450 cc. as having 
reached the standard brain size of modern human racec 
Suppose, then, the Piltdown man, who lies thirty or fifty 
thousand generations behind us, were to reappear among 
us m the flesh, to what group would he be attached ? If 
we take Dr Smith Woodward's estimate of 1070 c c 
then he is microccphalic and falls almost to the liiiiit 
which lies between the lowest human and the highest 
prehuman brain capacity. Dr Smith Woodward had a 
brain cast made from the Piltdown skull. When that 
cast IS measured, it is found to displace 119? cc of 
wter ; in round numbers, then, the size of the brain ‘ even 
when the cranial fragments overlap their normal positions, 

» middle pla« in the 
smaU-hcad^pup. As I write, another oScial recon¬ 
struction of the skull has been exhibited at a meeting of 
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the Geological Society, held on the 17th of December 
1913, exactly a year alter the htmoua one mentioned in a 
former chapter. In the new official reconstruction the 
hinder end of the skull has l>een opened out to a very 
considerable extent. As amended, the cranial capaci^ 
cannot fall much short of 1300 c.c. Thus we see the 
brain capacity of this very ancient man, even in official 
hands, steadily climbing from the bottom to the top of 
the microcephahe group of humanity. 

The reader will now begin to sec why I have taken so 
much care to verify and prove every step taken in the 
reconstruction of the Piltdown skull. If my methods are 
right, if the laws which hold good for skulls in general 
arc applicable at Piltdown, then we must promote this 
early Pleistocene or late Pliocene man to a still higher 
group. In the previous chapter we found from the 
measurements of the skull that the brain capacity should 
be about 1400 c.c. The original reconstruction assigns 
the Piltdown individual, as regards mere size of brain, to 
the small-headcd group ; my one gives him or her a good 
place in the medium-headed group. In either case, the 
important hict remains that so long ago as the beginning 
of a former geological period a form of mankind had 
come well within the human standard of brain size. We 
could have no better assurance that the antiquity of man 
is very great. 

Size of brain, as we have already admitted, is a very 
imperfect index of mental ability. We know that certain 
elements enter into the formation of the brain which take 
no direct part in our mental activity. A person who has 
been blessed with a great, robust body and strong, massive 
limbs requires a greater outfit of nerve tracts and nerve 
cells for the purposes of mere animal administration than 
the smaller person with trunk and limbs of a moderate 
size. Dr Eugene Dubois* and the writer’ have made 

* R$p 9 rt 9/th 4 Fourth InUrHationatConmuof ZoolontU, ComMdgt, 
1878, p. 78. Koninklijko AkaJ. van wtttnsA. It AmtUrAam, 1914, 
vol. xvL p. 647. 

* Joum. Anat. onA Physiol., 1895, vol. ix. p. sSa. 
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endeavours to ascertain how much of the human brain is 
made up of this purely animal constituent. An appeal to 
the conditions found amongst anthropoid apes gives us 
some assistance in solving the problem. In size of body 
man differs very little ^m the great anthropoid apes ; 
indeed the male gorilla and orang often attain a weight 
of 70 or 80 kg. (154 to 176 lbs.), or even more. With 
a brain volume of 450 c.c. an anthropoid has a sufficient 
nerve organisation to undertake the more animal form of 
its activities. When the brain reaches a volume of 1300 
or 1400 C.C., as in man, we need not trouble greatly 
about the amount which is due to mere size of body ; it 
cannot be more than 6 per cent, or 8 per cent, of the 
whole. Besides, we have reason to infer that the Pilt- 
down individual was not a Hercules. We have the 
impress of the neck preserved on the skull. The 
muscles of the neck were not particularly strong, nor was 
the neck masuve as in the gorilla or as in Neanderthal 
man. The bones of the skuU arc thick and massive ; it 
is possible that the bones of the skeleton were also thick 
and strong, but the indications preserved on the skull 
point to rather a moderate development of the muscular 
system. We have no reason, then, to regard the brain 
volume of Eoanthropus as dependent on a massive 
development of the body. 

We now turn from a consideration of the gross volume 
of the Piltdown brain to survey its particular features— 
the size and arrangement of the lobes and convolutions. 
A survey of the original brain cast prepared under the 
direction of Dr Smith Woodward led Professor Elliot 
Smith to express the following opinion : ** Taking all its 
features into consideration, we must regard this as being 
the most primitive and the most simian human brain so 
far recorded.” Such an opinion cannot be lightly brushed 
aside; it must command our respect and uso our most 
careful consideration. Unfortunately, our knowledge of 
the brain, greatly as it has increased of late years, has not 
yet reachM the point at which we can say, after close 
examination of all the features of a brain, that its owner 
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had reached this or that mental status. The statement 
which Huxley made about the ancient human skull from 
the cave of Engis still holds good of the brain : ** It might 
have belonged to a philosojmer or might have contained 
the thoughtless mind of a savage.” 

That is only one side of our problem ; there is another 
side. Huxley’s statement refers to the average brain, 
which is equal to the needs of both the philosopher and 
the savage. It does not in any way invalidate the truth 
that a small brain with a simple pattern of convolutions 
is a less capable organ than the large brain with a complex 
pattern. If, then, we find a fairly large brain in the Pilt- 
down man, with an arrangement and development of 
convolutions not very unlike those of modern man, we 
shall be justihed in drawing the conclusion that, so far as 
potential mental ability is concerned, he had reached the 
modern standard. We must always keep in mind that 
accomplishments and inventions which seem so simple to 
us were new and unsolved problems to the pioneers who 
worked their way from a simian to a human estate. 

For the interpretation of the brain casts of ancient 
man we must carry with us a comparable image of a 
modern biain. The brain cast represented in fig. 145 is 
taken from the skull of an Australian native ; the capacity 
of the skull was 1450 c.c. The type specimen we are to 
use lies on the border-line between the medium and large- 
headed groups of humanity. The fissure of Sylvius is 
clearly visible on the cast; it separates the temporal lobe 
below from the two great upper lobes—the frontal and 
the parietal.* On the Drain cast the central fissure which 
separates the frontal from the parietal lobe is indistinctly 
marked, but its situation can be fixed with a fair d^ree 
of certainty. A fourth lobe, the occi{:ntal, lies behind ; 
a depression represents the parieto-occipital fissure (see 
fig. 145^, which marks the small occipital lobe off from 
the parietal. Below, the occipital loW becomes united 
with the temporal lobe. 

Of those four main lobes of the brain just enumerated 
■ See Appendix B. 

26 
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the frontal deserves our first consideration. 11 constitutes 
a large and important part of the brain. On its lower 
surface is seen the hollow impression formed by the roof 
cd the orbit; on the rounded lateral and upper sur&ces 
which lie under the forehead can be detected at least three 
longitudinal elevations separated by irregular shallow 
depressions. The elevations indicate the upper, middle, 



and lower frontal convolutions. The lowest or third 
frontal convolution is very well marked ; it overlies the 
hollow caused by the root of the orbit, and is separated 
from the temporal lobe by the stem or bx^inning of the 
fissure of Sylvius, Now the inferior frontal convolution 
is of particular importance for our present purpose; it 
attains a large and sp<xial development in the human 
brain. In the anthropoid brain, on the other hand, it is 
not large, nor docs it possess the human conformation. 
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At the present time we regard the main mass of this 
convolution as one of the parts of the brsun directly 
concerned in speech. The exact rdle it plays in think* 
ing and speaking we are really not quite certain about 
But we may say that if this part of the brain is found 
developed in any race of ancient man, that such a race 
possessed at least the jiotentiality, if not the actuality, of 
speech. As to the tunctional value of the upper and 
middle frontal convolutions, we are at present not in a 
position to offer any certain opinion. These convolutions 
attain a much greater development in man than in the 
anthropoids, and we are justified in believing that they 
do take an active part in cu-rying on the functions of 
the brain. 

Behind the three frontal convolutions just named lies 
an important area of the brain (fig. 145). In the centre 
of this area descends the-centrd fi8sure*-^hc boundary 
between the frontal and parietal lobes. Just in front of 
the central fissure is the pre-central area, concerned in the 
movements of the body. In the lower part of the pre¬ 
central convolution, just above the fissure of Sylvius, lie 
the centres for the tongue, lips, and face, close to the 
third frontal lobe, which is connected with speech. In 
the pre-central convolution we meet with centres for 
the hand, arm, body, and leg, arranged in a definite 
sequence from below up\rards. In front of the areas 
more directly concerned in exciting and controlling the 
muscles lie other areas — association areas — probably 
concerned in treasuring up memories of how certain acts 
are performed. These association areas extend to the 
hinder ends of the upper, middle, and lower frontal 
convolutions. 

Below the fissure of Sylvius lies the temporal lobe, 
on which three convolutions—the first, second, and third 
•—<an usiully be rcct^nised with great distinctness on 
brain casts. The functional value of the two lower, the 
second and third, is scarcely known to us. But in the 
upper convolution is situated the centre of hearing—that 
part of the brain which receives messages from the ear, 
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and apparently treasurer the memory of sounds and 
associates particular sounds with particular meanings. 
This part of the brain must also Im regarded as con* 
cerned in sp^ch. 

The occipital lobe is connected with sight. On the 
occipital pole itself, and on the surface which lies buried 
in the fissure between the two hemispheres of the brain, 
is the area where impressions streaming in from the eyes 
reach the horizon of our consciousness. Spread out on 
the surface of the brain, in front of the visual area of the 
occipital pwle, are others which are known as association 
areu—evidently connected with the elaboration and 
intupretation of the visual impressions which reach the 
brain. The parietal lobe constitutes the central part of 
each hemisphere of the brain ; it lies behind the trontal 
lobe, above the temporal, in front of the occipital. The 
part of the parietal lobe lying just behind the central 
fissure—the post-central convolution—receives sensory 
impressions coming from the skin and body generally 
(fig. 145), but the greater part of this lobe seems to 
serve the higher purposes of the human brain—the 
purposes of memory and interpretation. For instance, 
the port which lies stovc the hinder end of the fissure of 
Sylvius seems to be concerned in the interpretation of 
written or printed words. At least, in many cases of 
“ word-blindness "—cases where words can be read but 
not understood—this area of the parietal lobe is found to 
have been destroyed by disease.- The “word-interpret¬ 
ing tentre is placed in this association area, which 
often rises above the surrounding parts of the brain into 
a distinct elevation or eminence. ICnough has been said 
to show that, imperfect as our present knowledge of the 
brain is, we mav hope to obtain some light on the mental 
status of fossil man by a careful study of brain casts. 
Indeed, I firmly believe that the day will come when we 
can estimate the functional value of every convolution of 
the brain. 

Having thus formed a broad picture of the chief 
features to be seen on the brain cast of a modern skull, 
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we are in a jrasition to apply our knowledge to casts 
taken from /ossU skulls. It will be well, however, to 
have a clear idea of a simple and primitive brain, such as 
is seen in the highest of anthropoids—the gorilla. In 
hg. 146, I have set a prolilc drawing of the brain cast 
ti^en from the skull of a young gorilla on the same 
aspect of the cast of the Gibraltar skull—the smallest of 
the ancient human skulls. Both were drawn on the 
same scale and poised on corresponding planes. The 
superimposition of the two drawings is an easy matter, 
for they have both the same general form—thev are 
flattened as if the vault had been compressed towaras the 
base. The fissure of Sylvius of the ape is laid over 
the same fissure of the human brain. The triangular 
hollow between the temporal lobe and the cerebellum, 
filled in life by the part of the temporal bone which 
contains the car, is also superimposed. The super¬ 
imposition of these two drawings ffig. 146^ shows us 
chat in the evolution of the brain from a simian to a 
human stage all the lobes and convolutions were 
involved. There has been a general and extraordinary 
elaboration of all parts. The parietal lobe has been 
affixeed most; the temporal lobe least. We know some¬ 
thing of the nature of the charges which have occurred. 
While enumerating the lobes ot the brain, we noted chat 
certain areas or centres were primary—the areas for sight, 
hearing, common sensation—and that round the primary 
areas, assodation areas had arisen. It is the expansion 
and elaboration of these association areas—complex 
mechanisms built up of nerve cells and nerve fibres 
adjusted to serve definite purposes—which raises the 
human above the simian brain. In this expansion the 
simple arrangement of convolutions has been replaced by 
a more elaborate and complex one. In the last two 
months of fmtal life the human brain passes from a stage 
in which the convolutions of the brain have a simple, 
somewhat anthropoid arrangement to the more complex 
human form. Even amongst modern people the degree 
to which the simple arrangement is replaced by the more 
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complex varies very widely. It is highly possible that 
these later changes of the loeial brain may represent the 
later s^es in the evolution of the human brain. 

While the passage from the simian to the human stage 
of development has affected every lobe of the cerebrum 
and of the cerebellum, there is one part which has 
undergone a peculiar change, one which is often fore- 


<l«w>nf of liw o»l from tke &6m1ur 
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shadowed to a slight degree in the anthropoid brain. 
The change concerns the lowest part of the frontal lo^ 
—the inferior or third frontal convolution. The actual 

E art concerned is marked on the gorilla brain in fig. 146 
y the letter A. In the human brain this part has grown 
and expanded to such an extent that it reaches right back 
to the stem of the fissure of Sylvius, forming the anterior 
boundary of the stem ffig, 145, A); The old lower 
boundary of the third frontal convolution (marked e 
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in fig. 146) becomes included above the new develop¬ 
ment of the third frontal convolution, and in the human 
brain forms an intrinsic part—the anterior ramus or 
branch of the Sylvian fissure. It is in this manner that 
Professor Elliot Smith explains the changes which have 
occurred in the evolution of the third frontal convolution 
of the human brain.* The change is espcciaUy remark¬ 
able when we remember that this new crbital part of the 
frontal lobe is related to the faculty of speech. 

When we turn to an examination of the Piltdown brwn 
cast we naturally centre our attention on the third 
frontal convolution. We at once see (fig. 147) that as 
regards size and general conformation it reached the 
human standard. In Dr Smith Woodward’s reconstruc¬ 
tion (fig. 148) this convolution appears even lar«r than 
in mine, because the upper part of the frontal lobe has 
been tilted beyond the middle line, thus exposing more 
of the lower or orbital surface of the convolutions. A 
comparison of either of these drawings with fig. 149, 
which represents a brain cast from the skull of an 
Australian native, with a capwity of 1450 C.C., show 
that the ancient man of Sussex is little, if my, the inferior 
of the modern Australian. In all three brains one can 
see a depression indicating the anterior ramus (A.R. 
in figs. 147, »48» >49)- 

be remembered, this branch of the Sylvian fissure is 
not included within the third frontal convolution, but 
forms its lower boundary. In the Gibraltar brain cast 
(fig. 150) the third frontal convolution is smaller, and the 
anterior ramus, although it was probably present in the 
actual brain, is not apparent on the cast. So far as 
concerns the third frontal convolution of the Piltdown 
brain, there is nothing to suggest that it represents a 

* In (his insuer and in others, the resdsr, if be infcrmaiioo 

on the brain of fossil nwn, should consnlt (be followmf papers by 
Professor Anthony; " Le systftme operculwie du Complex 

SytTkn,- SuU. *t M/m. Sm. '91a, p. 394 

(i^th Dr de Santa Maria) 5 “ L’BncdphJe de rbomme fosstJe de U Qum^" 
itid.. Match lots. p. n?- Professor EllkH Smith's accwiai of‘be brain 
of anthropoids mil be found in the MiMtim 9f tht 

ColUg* ^Sufttvmt «/Englsfid, Physiolof kal Senes, roL l^ 1903. 
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tion tt well founded, namely, that it takes 'a part in the 
mechanism of speech, then we have grounds for belicvini? 
that the Piltdown man had reached that point of brain 
devclopmejit where speech had become a possibility. 
When one looks at the jaw, however, and the projecting 
canine teeth, one hesitates to allow him more than a mete 
potential ability. 

It is convenient now to direct our attention to the 
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crepandes between Dr Smith Woodward’s and the 
writer’s reconstruction of the Piltdown skull and brain 
cast. In the Gibraltar brain cast^ perhaps the most 
primitive representation of the human brain as yet found 
in fossil man, one clearly recognises the three temporal 
convolutions — the first, second, and third (fig. 150). 
In the gorilla brain cast they are also apparent: the 
third or lowest is small and but slightly represented on the 
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temporal lobe, which is separated by the stem of the 
fissure of Sylvius from the inferior frontal convolution. 
We have two reasons for taking our survey of the 
brain in this order : (i^ because part of the first temporal 
convolution is directly concerned with the sense of 
hearing, and in the interpretation of sounds and words ; 
(2) because we here meet with one of the chief dis- 
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lateral aspect of the skull (fig. 146). In the cast of the 
Australian brain the three temporal convolutions are 
apparent (fig. 149). In these brain casts, the first 
convolution passes along the whole length of the lobe, 
on the lower side of the fissure of Sylvius. When the 
temporal region of the original reconstruction of the 
Piltdown brain cast is examined (fig. 148), an anomalous 
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arrangement is seen in the first temporal convolution. 
The impress of the posterior or upper part of this 
convolution is well preserved beneath the left parietal 
bone. On the part preserved there is a well-defined 
eminence marking the area connected with hearing—the 
auditory eminence. Towards the lower pari of the 
temporal lobe—in the region of the stem of the fissure 
of Sylvius—the first temporal convolution is represented 
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by a narrow area, less than 8 mm. wide, lying between 
the second temporal convolution and the orbital part 
of the third frontal. It would be a very remarkable 
condition if the second and third temporal convolutions 
were so well developed as they are in the Piltdown brain, 
and the first reduc^ to such a narrow limit at its anterior 
end. The explanation 1 offer of this anomaly is that in 
articulating the temporal bone, which contains the greater 
part of the temporal lobe of the brain. Dr Smith 
Woodward tilted it too fer forwards. The great wing 
of the sphenoid was prevented from taking its due 
share in the formation of the wall of the brain cavity. 
When tjje sphenoid is given its fair share, as-in fig. 147, 
the abnormal contraction of the first temporal convolution 
disappears. Indeed, if the restoration just sugg«ted is 
the right one, then the temporal lobe of the Piltdown 
brain differs very slightly from the corresponding lobe 
in the brain cast of a modern native Austnuian or of an 
average European. 

When the temporal bone is articulated as in fig. 147 
another feature disappears from the temporal lobe of the 
Piltdown brain. Professor ElUiot Smith has drawn 
attention to the manner in which this lobe is bent 
inwards on the base of the brain. The same feature 
is present, but to a less extent, in the Gibraltar brain 
cast and in brain casts of anthropoids. We have a 
reasonable explanation for the sharp inward bend of the 
temporal lobe in Neanderthal brain casts. In Neanderthal 
skuUs, as in those of anthropoid apes, the brain chamber is 
ffattened, as if the vault had been compressed towards the 
base. The shape of the brain explains why the temporal 
lobe in these cases is bent inwards. In the Piltdown man 
the sharp inward bend of the temporal lobe results from 
the manner in which the reconstruction was originally 
carried out. When the side of the skull is moved 
outwards so as to bring the parts on the vault into their 
just relationship with the middle line, and at the same 
time the temporal bone adjusted so as to give room for 
the great wing of the sphenoid, the inward bend of the 
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temporid lobe becomes reduced almost to an ordinary 
deerce. Thus a survey of the temporal lobe reveals no 
reauly primitive feature. The temporal convolutions 
were apparently simple in form ; the auditory centre was 
plainly indicate, and in general mass the convolutions 
arc such as are met with in human brains of medium or 
even la^r size. 

In skull reconstruction nothing is truer than that one 
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mistake leads to another, and the effect is cumulative 
The mal^ition of the temporal bone, which led to the 
partial obliteration of a convolution, also had another 
consequence, seen in the hinder region of the base of the 
brain. In a complete brain cast, the stem which prolongs 
the central nerve system to the spinal cord is represented 
(fig. 145); The stem, or medulla oblongata, is seen to lie 
below and also in front of the cerebellum. A triangular 
interval filled by the petrous part of the temporal bone is 
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seen between the cerebellum and temporal lobe (fig. 14^). 
The direction of the stem is downwards and backwards. 
In anthropoids, and also to some degree in Neanderthal 
skulls, the trend of the brain stem is more backwards than 
downwards (see fig. 146). In the original Piltdown brain 
cast the trend cn the brain stem is the opposite of 
primitive ; it is directed downwards with a slight forward 
tendency (fig. 148). This anomalous position of the 
brain stem is the result of two circumstances: (i) the 
forward twist given to the temporal bon<^ and, (1), 
to the anomalous position given to the ocdpital bone. 
If the brain cast of a modern skull be examined (fig. 149) 
it will be seen that the hinder oart of the stem—occupy¬ 
ing the posterior margin of the toramen magnum—lies w«l 
b^ind the mastoid part of the temporal bone. In the 
original reconstruction (fig. 148) the hinder end of the 
bnun stem is situated directly below the mastoid part of 
the temporal bone, and at an abnormally low level. This 
arrangement at the hinder part of the base of the brain 
gives very exceptional and peculiar features to the original 
riltdown reconstruction. The forward position of the 
occipital bone and brain stem necessarily diminished that 
part of the base of the skull on which the brain stem 
rests. Indeed, to such a degree was this part of the base 
of the skull cuimulcd, that \^en the face and palate were 
restored in the original reconstruction it was found that 
an altogether insumcient space was left for the pharynx. 
When, however, the temporal bone is adjusted and the 
occipital bone placed as it is in modern skulls (see fig. 147), 
all these anomalies disappear, the brain stem assumes its 
normal trend, the occipital bone its normal relationships, 
and an ample space is provided for the passage of food 
and air along the pharynx. So far, then, wc have seen 
no feature 0! the Piltdown brain to which wc can apply 
with any certainty the term of primitive or simian. AH 
the characters wc have encountered are not very unlike 
those seen in modern skulls and brains. 

We have confined our attention to the parts of the 
brain near the base. When we pass to the region covered 
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hy the vault and examine such indications as .are apparent 
on the h-ontal and parietal lobes, our statements become 
less certain. The two upper frontal convolutions, so far 
as they are {>reserved, were apparently simple, but not 
small. The convolution of the central re^on—where 
the centres for movement and common sensation have 
their seat—are not sharply indicated on the cast; they 
certainly were not highly developed. On the hinder 
region of the vault the parietal eminence is well marked. 
In position and extent, the raised convolutions which 
form this eminence do not differ from those seen in brain 
casts taken from modern skulls. I cannot detect any 
feature in the frontal, parietal, or occifHtal areas which 
clearly separates this brain cast from modern ones ; nor 
can I recognise any feature which has a distinct claim to 
be rtfarded as simian or primitive. A survey of the 
convolutionary r^ons of the brain leads to the conclusion 
that we are dealing here with a simple and primitive 
arrangement of parts ; but not so simple or so primitive 
as to make us wish to place the Piltdown brain in a 
dass apart from modem human brains. To my mind 
it *Pp«r^ even in its convolutionary arrangement, to fall 
well within the limits of variation seen in modern human 
brains. 

We have been studying the brain as it presents itself 
to us in a side view. A cursory survey of Ac brain casts 
from behind will prove instructive at this stage of our 
inquiry. We arc thus provided with an opportunity of 
surveying both hemispheres of the brain—the right and 
left—and of dealing with the problems relating to their 
symmetry. The right and left halves of the tody are 
built so as to match each other, but if we use one side 
more than the other or differently to the other, then we 
expect a certain d^rce of asymmetry to appear. The 
right and left halves will no longer remain exact counter- 
Mrts, ei^er in function or in form. A difference in 
form indicates a difference in function. If we are right- 
handed, then the right side of the body preponderates. 
There is a crossing of the nerve tracts of the body, and 
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it thus comes about that the right half of the body is 
more directly connected with the left hemisphere of the 
brain, and vice vtnA. I have never seen a human brain 
in which the convolutionary pattern of both sides was 
alike. In the human brain there is evidently some 
degree of specialisation in its two hemispheres. At the 
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present time wc regard perfect ajrometry of the two 
hemispheres of the brain as indicative of a similarity in 
function; a high degree of asymmetry, if not due to a 
disturbance of norm^ growth, betokens a specialisation 
of function. An asymmetrical brain, then, is a specialised 
brain, the opposite to the primitive symmetrical brain. 

In hg. 151 is represented the occipital or hinder aspect 
of a gorilla’s brain cast.. The right and left sides are 
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almoit alike. The impress of the longitudinal blood- 
sinus can be detected along the whole length of the vault 
of the brain between the two hemispheres. As it courses 
down to the occipital r^on, It is continued between the 
right occipital lobe above and the right half of the 
cerebellum below as the right lateral sinus. The left 
occipital rale is rather larger than the right pole. The 
right half of the cerebellum is rather larger tnan the left 
half. There is thus some indication of a specialisation 
of function in the ocdpittl re^on of even a gorilla’s brain 
—a r^ion connected with the function of sight. The 
medulla emerges between the lateral lobes of the cere¬ 
bellum to become continuous with the spinal cord. The 
outline of the occipital bone is shown ; its right and left 
halves are apjjroximatcly symmetrical. Further, it will be 
noticed that in width the gorilla brain just reaches the 
co-mm. lateral vertical lines. In height, the right and 
kft halves of the cerebrum fail to reach the 6o-mm. level. 

In fig. 152 the brain cast from an Australian skull_ 

the same specimen as was represented from the side_is 

drawn from exaedy the same point of view as was 
\ adopted in the case of the gorilla ; there is a marked 
contrast in shape and size between the two. The vault of 
the modern hu^n brain cast is not flattened from above 
downwards, as in the gorilla and as in Neanderthal man, 
but is loftyand peaked, rising almost to the loo-mm. 
level. In the gorilla the sides of the brain cast bulged 
outwards, but here, in the Australian brain cast, they are 
compressed and reach well beyond the 50-mm. verticals, 
dmost to the 70-mm. lines. In both, however, there is 
about the same degree of asymmetry; the left occipital 
lobe and the right cerebellar are the larger. The longi- 
ludin^ sinus behaves in the same way in both. Before 
reaching the hinder ends of the parietal bones, the sinus 
leaves on the brain cast a long, oval elevation, with a 
sharply depressed lateral border. Then it passes between 
the occipital lobes and turns to the right as the right 
lateral blood-sinus. It will be noted that the lateral 
sinus and occipital poles descend well below the horizontal 
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When we view the ori^naJ reconitruction of the 
Piltdown brain cast from behind we are at once impressed 
by the number of its peculiarities. On the vault of the 
cast we can note no trace of those signs which indicate 
the position and course of the longitudinal blood-sinus, 
such as are to be seen on the brain casts of anthropoids 
and men. The natural inference is that the parts of the 
bone which carried the marks of the sinus have been 
broken away and are mbsing. The right and left 


zero line in the Australian brain cast; in the gorilla's 
brain cast the poles and sinuses are nearly on a level 
with the zero line. A low position of the occipital poles 
is a more highly evolved condition. The brain stem 
hu a downward direction in the Australian, whereas its 
direction is backwards in the gorilla. The right and left 
margins of the occipital bone are nearly symmetrical. 
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occtpital poles of the brain are nearly syraroetrical; each 
almost reaches the middle line. As in the casts from the 
ffoiilla and Australian native, the longitudinJ sinus, seen 
between the ocdpital poles, turns to the right. Lower 
down, however, we note one peculiar feature : the right 
lobe of the cerebellum passes far to the left of the 
middle line. Further, we know that the ritfee on the 
occipital bone which marks the middle line of the neck 
lies nearly fO mm. (| inch) to the left of the middle 
line given to the brain. While the ocdfwtal lobes are 
thus given a primitive symmetrical arrangement, we note 
that mere is a large degree of discrepancy between the 
right and leh halves of the lambdoidal suture. On the 
Irft side this suture crosses the 50*mm. line—almost as 
in the Australian cast. On the right side it falls far 
short of the <o-mm. line ; indeed, to obttun approximate 
symmetry of the two sides the position of the right 
lambdoidal suture must be moved outwards as is shown 
in iig. tf3. To make the right hemisphere of the brain 
match the left, it must be moved outwards to the position 
of the stippl^ line shown in fig. 153. A survey of 
those anomalous features leads us to the conclusion we 
reached when examining the skull, namely, that they 
result from faulty reconstruction. 

When the fragments of the cranial cast are adjusted as 
in fig. 154, the size and form of the Piltdown brain 
undergoes a considerable change. The brain cast is now 
comparable in all its parts with those taken from modern 
skulls. Only one trace of the longitudinal sinus on the 
vault is visible—the sharp, inward depression at the 
upper angle of the left parietal fragment. There is no 
escape from the fact that a high degree of occipital 
asymmetry is present, such a degree as is only seen in 
modem skulls with a considerable brain capacity. While 
working in Egypt, amongst the crania of the ancient 
inhabitants of that country, Professor Elliot Smith and 
Dr Wood Jones found that individuals which showed in 
their skulls this high degree of preponderance of the left 
occipital pole also showed markea evidence of a specialisa- 
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tion of the right hand and right side of the body. The 
man who chipped the eoliths which Uy beside the skull in 
the Piltdown gravel evidently had reached a high degree 
of right-handedness. While investigating the peculiar 

f reponderance of the left occipital in modern skulls, 
was struck by the fact that it is accompanied by a 
corresponding asymmetry in the lambdoid suture. On 
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the left side the lambdoid suture in such skulls crosses 
the 50-mm. line higher up and passes further beyond it 
than on the right side. I mention this hict because in 
the reconstructions of the Piltdown fragments shown in 
6gs. 153 and 154 the condition of the lambdoid suture 
is reversed. In fig. 154 the left occipital lobe of the 
brain is given its iust preponderance, and the left half of < 
the ocdpital bone has been made more extensive than the 
right. In the development of the occifutal poles, then, 
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this early Pleistocene man shows, not a primitive feature, 
but one which must be regarded as evidence of a fairly 
high degree of specialisation. 

^fore leaving the occipital asp^ of the skull there 
are several features to which attention should be drawn. 
It will be observed (fig. 154) that the lateral siniues fall 
almost on the horizon^ zero line—a primitive character. 
A second point worthy of notice is that while the original 
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brain cast (fig. 153) is given the flattened form with which 
we are familiar in the brain casts of anthropoids and of 
Neanderthal men, the other reconstruction Im assumed a 
form very similar to that found in brain casts taken from 
modern skulls (compare figs. 1 52 and 154). The most 
important feature to be noted, however, is the general 
enlargement of the brain which results from the opening 
out cn the vault of the skull in order that the various 
parts may be brought into their proper relationships to 
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the middle line. The opening out of the vault completely 
alters our estimate of the Piltdown brain. In the origtnd 
cast fiig. i 53) the parietal eminences are situated almost 
on the upper aspect of the vault; the interparietal 
depression approaches within 2o mm. of the middle, line 
of the vault (fig. 1^3). When the vault is opened out, 
the parietal eminences and interparietal depressions 
assume almost the same relationship as in moaem man 
(compare figs. 152 and 154V We have seen that the 
parietal lobe of the brain—of which the eminence forms 
a central part—is the seat of higher or association centres. 
The anomalous closing of the vault in the original brain 
cast deprived Piltdown man of a very large area of the 
parietal lobes—deprived him of one of the areas which 
are characteristic of the human brain. 

There is still another aspect of the brain we must 
examine before we are in a position to give a definite 
opinion on the cerebral endowment of fossil man. In 
fig. 155 a view of the upper or vault aspect of the brain 
cast from the skull of a native Australian is represented. 
It is especially important to note the various features seen 
along the middle line of the vault from front to back, for 
much of the difference of opinion receding the Piltdown 
brain centres round a correct identification of the middle 
line. In the Australian cast (fig. 15O the middle line at 
the very front of the vault is marked hy a groove between 
the right and left frontal lobes. Very soon, however, 
this groove, in which the longitudinal sinus lies, dis> 
appears, and is replaced, before the br^ma is reached, by 
a wide elevation or ridge on which no distinct impress of 
the median blood-sinus is visible (fig. 155). This median 
frontal elevation, with a slight groove running along its 
summit, is continued backwards under the anterior two- 
thirds of the parietal bones. There, the wider elevation 
disappears, and is replaced by a narrow, oval ridge—the 
first clear trace of the great longitudin^ blood-sinus to 
be seen on the vault of the brain cast. A little distance 
in front of the lambda this narrow, well-defined ridge 
disappears (fig. 155). The wider elevation, running along 
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the middle line of the vault in front of> and behind, the 
br^ma, is caused, not bjr median convolutions of the 
brain, but by a remarkable vascular arrangement of which 
the longitudinal sinus forms the main part. The median 
elevation is a vascular not a convolutionary impression. 

The next brain cast we propose to examine on the 



upper aspect is taken from the Neanderthal calvaria (fig. 
1562. It has a^ particular interest for us in solving the 
problem of man’s antiquity. It represents the brain of a 
remarkable and very ancient type of humanity which we 
suppose to have died out soon after the middle of the 
Pleistocene period. A comparison of figs. 155 and 156, 
representing the modem and ancient forms of brain, at 
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once brings home to us the that a large Ivain is not 
the monopoly of modern man. Now, when we examine 
the track of the longitudinal sinus along the vault of the 
Neanderthal brain cast (fig. 156), wc see many points in 
which it differs from a modern brain cast In front, wc 
see at first the same depression or groove between the 
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frontal lobe—a depression in which the lon^tudinal 
blo<^-sinus lies. There appears, in front of the bregma, 
the median vascular elevation seen in hrain casts of 
modern skulls. But behind the br^roa the elevation 
ceases, and the narrow median ridge for the sinus appears, 
set in a depression or hollow between the raised roarmnal 

C irts of the cerebral hemispheres. Just in front of the 
mbda the ridge caused by the longitudinal sinus shows 
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sharp, lateral, depressed nurgins of the same kind as we 
saw in brain casts of modern man. 

To make our study of the median line of the brain 
cast complete it is necessary to examine the primitive 
arrangement seen in a brain cast taken from the skull of 
a young gorilla (fig. 157). In this instance we can trace 
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the imprcMion for the longitudinal sinus, lying in a groove 
or dcpi^sion between the adjacent margins of the cerebral 
hemispheres. The vascular median elevation, which was 
w apparent in the brain cast of modern man, and to a 
less d^w in that of Neanderthal man, is absent in the 
bregmtic remon. We must suppose, then, that the 
immitiyc condition for the sinus is that represented in 
the gonlla. 


vWwkI fn>B abov«. to 
tdood-tiBM. 
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We now turn to the restoration of the Piltdown brain 
cast (fig. 158) to see if we can recognise any of the 
indications of the middle line enumerated above. The 
first point to claim our attention is the position of the 
middle line in front, in the frontal region, for until we 


Picx. ija^Onwlr^ of POldown bn>la com w otfcballjr nMarfd by Dr 
Sotllh WoodwK^ Th« tUpiitod lin« «■ Um r%l)l ibow* 1m exleot In which 
lb* rifht fmmenu miMt b« moved oolwonb bo woke the two'ridae eym- 
motricoL Tm Arrows ladiCAle ibo (i«« middk Use. 

have identified this point to our satisfaction we cannot 
restore the parts to their natural positions. In the original 
restoration the middle line in the frontal region runs 
along a median elevation (fig. 158). Is this elevation 
the vascular one which we Mve seen in other human 
brain casts, or is it the margin of the left hemisphere— 
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the upper or first frontal convolution ? Undoubtedly 
it is the latter, for three reasons, (i) If it ts not the first 
frontal convolution, then this convolution was missing 
in the Piltdown brain—an improbable supposition, (a) It 
u^l be noted that the coronal suture (C.S., fig. 158^ crosses 
this convolution unchanged in direction, indicating that 
it has not reached the middle line. ([3^ If wc r<^rd this 
elevation as lying in the mi<l(llc line, it is impossible to fit 
the parts of the skull so as to give the right and left halves 
an approximate degree of symmetry. To my mind there 
is no doubt that the shallow groove, marked by an arrow 
in fig. 158, represents the posidon of the middle line. 
A trace of the marginal elevation of the right frontal lobe 
is apparent at the point of the frontal fragment. Further, 
it will be found that at the margins of the lateral sinus 
of modem skulls, the vessels which supply the skull and 
outer covering of the brain terminate in a peculiar fringe 
of fine tributaries. The impress of this vascular fringe 
is apparent on the left side of the median groove on the 
ori^nal brain cast. We have evidently to deal with a 
condition similar to that seen in anthropoid brain casts, 
where the longitudinal sinus is represerited by a groove 
or depression between the adjacent marginal elevations 
of the frontal lobes. The median elevation is absent— 
not yet developed. 

Ac the hinder end of the left parietal fragment of 
the brain cast we meet another clear indication of the 
longitudinal sinus. The incurved ma^in at the hinder 
angle of the parietal fragment represents the lateral 
boundary of the sinus to which attention has already been 
drawn. On the incurved margin can be seen a trace 
of the vascular fringework alrea(^ described (fig. 158). 
If we suppose that the arrow in fig. 158 represents the 
true position of the middle line in front of the lambda, 
then all the parts fall into conformity with those seen in 
brain casts 01 men and anthropoids. 

Thus an examination of the brain cast confirms the 
conclurion reached from an examination of the skull, 
namely, that a mistake was made in the identification of 
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the parts lying in the middle line which greatly diminished 
the real size of the brain. When the parts are readjusted, 
the brain cast takes the form and size shown in fig. 159. 
The asymmetry of the two sides has largely disappeared. 
The arrangement of the meningeal vessels and of the 
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convolutions of the left side are seen to harmonise with 
those of the right. At the same time the large areas of 
the brain, representing the higher association centres, 
are restored, and we obtain a Drain primitive in some 
respects, it is true, but in all its characters directly com¬ 
parable to that of modern man (compare figs, r 55 and f 59). 
Indeed the only features in this ancient brain which seem 
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to me to redly diflfer from modern brains lie in the 
frontal r^on. The absence of the median vascular 
elevation—a simian condition—in front of the br^tna has 
been described. There is another feature which I have 
not mentioned so bu. If the figures of the gorilla brain 
casts arc examined (figs. 146, 157), it will be seen that the 
two central convolutions—in which centres for movement 
and ordinary sensation are situated-^re distinctly raised 
above the surrounding areas of the brain. In Neanderthal 
and modern human brains these central areas appear to be 
slightly submerged, owing to the areas immediately in 
front of the motor and immediately behind the sensory 
areas—true association and therefore higher and later 
areas—having undergone a special development accom¬ 
panied by elevation. In the Piltdown brain cast I cannot 
detect any distinct elevation of the frontal cortex, which 
lies anterior to the motor cortex. That also must be 
counted a primitive feature. 

To some it may seem that I have entered into the 
reconstruction of the Piltdown skull and brain too 
elaborately. When it is remembered, however, that 
this is the first time we have had an opportunity of 
learning the degm to which the evolution of the brain 
had progressed in wly man at the banning of the 
Pleistocene period, it will be apparent rhaf the task 
deserves our most painstaking endeavour. We have 
fierc—in the discovery at Piltdown—the certain assur¬ 
ance that one race of mankind had reached, so far as 
the mass of brain is concerned, a modern hunun standard 
at the beginning of the Pleistocene period. All the 
essential features of the brain of modern man are to be 
seen in the Piltdown brain cast. There are some which 
must be regarded as primitive. There can be no doubt 
that it is built on exactly the same lines as our modern 
brains. -A few minor alterations would make it in all 
respects a modern brain. 

Although our knowledge of the human brwn is limited 
—there arc large areas to which we can assign no definite 
function—we may rest assured that a brain which was 
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shaped in a mould so similar to our own was one which 
responded Co the outside world as ours does. Pilcdown 
man saw, heard, felt, thought, and dreamt much as we 
^ 11 do. If the eoliths found in the same bed of gravel 
were his handiwork, then we can also say he had made 
a great stride towards that state which has culminated in 
the inventive civilisation of the modem western world. 


CHAPTER XXV 

THE PILTDOWN MANDIBLE 

All through the previous chapters we laboured to 
establish on a sure foundation of 6ict the size and form 
of skull and brain of the earliest example of fossil 
man yet discovered. We have not seen the slightest 
reason to doubt that all the fragments were parts of the 
same skull. Further^ we did not meet wuh a single 
feature in the skull or brain cast which excluded the 
Ptltdownman from our immediate ancestiy. In the course 
of iifty thousand or sixty thousand generations we can 
well conceive that his brain and skuD might have been 
converted into the forms seen in modern races of mankind. 
When we come to build up the face our steps are not 
attended by the same degree of certainty. We have to 
base our reconstniction on the right half of the mandible. 
That, the nasal bones, and part of the forehead are all that 
was found of the face. Are we certain that the mandible 
does form Mrt of the same individual as the skull foig- 
ments ? There are many who think it highly improbaUc 
that the two do go together. From the very first, 
Professor Waterston* expressed grave doubts regarding 
the mandible; he regarded the skull as human, the 
mandible as simian ot anthropoid. There arc others 
besides Profwsor Waterston who regard the mandible as 
part of an extinct anthropoid. 'If only the mandible and 
the teeth had been founa—two molar or cheek teeth and 
the canine or eye tooth—the great majority of anatomists 
would have regarded the extinct being of which they 
1913, iroL xeii. p. 319. 
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formed part as more anthropoid than human in nature. 
But when we take into account (i) that this mandible lay 
in the same ancient stratum, and at the same spot as 
an andcnt type of man ; (a) that as r^rds pro¬ 
portionate size, texture of bone, degree of msiliaation, 

U agrees perfectly with the skull; (3) that the molar 
tetui are essentially human, 1 think we must regard 
it as part of the same individual. If we do not, then we 
have to accept the much greater improbability that long 
ago there lived in Sussex (z) a true but early form of man, 
represented by a skull; (a) an anthropoid with very 
human molar teeth, represented by a lower jaw; (3) that 
after death the skull 01 the one and the mandible of the 
other came to rest cheek by jowl in the Piltdown gravel. 
That, of course, is possible, but highly improbable. 

On the other hand, that we shomd find a human form 
which, in some of its parts, retained or exhibited a marked 
preponderance of simian characters in such a structure 
as the lower jaw is not improbable. A close study of the 
anatomy of man, and of the animals most nearly allied 
to him, shows many examples of this kind. 1 cw 
make my meaning more easily understood if 1 cite 
a few concrete examples selected from the anthropoid 
apes which show a verv close structural relationship to 
man. The chimpanzee’s teeth arc less specialised, more 
primitive or monkey-like, than those of the gorilla. As 
regards characters of teeth, man and the chimpanzee have 
rather more in common ^an either has with the gorilla. 
In the anatomy of the lower limbs the case is reversed. 
The lower limbs of man are by far the most speciali^, 
but the gorilla’s also show several human peculiarities 
which are. absent in the chimpanzee. As regards ^e 
characters of the lower limb, we would link man with 
the gorilla. As regards teeth, we would link him with 
the chimpanzee. 1 will cite two other examples which 
occur to me. In all lower forms of apes the liver is 
divided by deep clefts or fissures into three main lobes— 
right, middle, and left. In all the higher primates—man 
and anthropoids—the triple diwsion of the liver has dis- 
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appeared and the oi^an has been unified, in ali save the 
gorilla, in which the tripartite state is present As regards 
the characters of the liver the gorilla may be described as 
archaic. The last example I am to cite has a more direct 
bearing on the problem of the Piltdown mandible. In 
the Neanderthal race we find the eyebrow ridges sha|>ed 
as in anthropoid apes; we suppose that in this ancient 
human race the primitive or anthropoid type of eyebrow 
ridge has been retained. These examples are sufficient 
to show that as new forms of men and apes were evolved 
the incidence of change or of progress on the evolving 
body was local or patchy, some systems of the body being 
a^cted, others being left untouched. It is therefore 
quite possible that we mav encounter such forms as that 
found'at Piltdown, in which the characters of one part 
seem to be at variance with those of another—as the 
mandible with the skull. 

We propose, in the first place, to make a cursory 
examination of the simian characters of the Piltdown jaw, 
and to see what significance we must attach to them. 
Before we set out on such a survey, we must obtain a 
clear mental picture of the essential characters of a human 
mandible. In fig. i6o a diagram is reproduced to show 
the chief features which mark the inner or mouth aspect of 
the human mandible. Pas»ng obliquely downwards and 
forwards on this aspect of the jaw, from just behind the 
last molar or wisdom tooth above to below the symphysis 
or union of the two halves of the jaw in front, is a 
narrow linear ridge of bone marking the line alo^ which 
the right mylo*nyoid muscle was attached, 'l^e left 
muscle has a similar origin from the opposite half of the 
mandible. From such origins the two myIo>hyoid 
muscles unite along the middle line of the floor of the 
mouth, forming a muscular floor or diaphragm. The 
tongue rests on this muscular floor. In sill acts, such su 
swaUowing and speaking, the mylo-hyoids come into 
active use in raising the floor and the tongue. The more 
these muscles are uMd, the stronger they become and the 
more do the mylo-hyotd ridges oecome emphasised and 



NoW) as may be seen from 6e. i6i, the my1o-h)mid 
ridge in the Piltdown mandible has the slight develop¬ 
ment seen in anthropoids. It is possible that the surface 
of this fossil bone has been rubb^ and smoothed some¬ 
what as it la)^ in the gravel bed of the ancient Sussex 
stream^ but there is no evidence of any marked erosion 
on the inner aspect of the mandible. We must therefore 
conclude that the individual of which this mandible 
formed a part had the mouth and tongue movements of 
an anthropoid ape. And yet we have seen that the brain 
which lay within the skull was human in size and form. 
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mandible—the part to which the muscles of mastication 
are yoked—the opening for the nerve and vessels, which 
enter the jaw to nourish the teeth, is seen (fi^. i6o). Its 
. anterior slurp mai^in carries a projecting spine. At its 
hinder lower margin runs ofF a narrow groove in which 
lie the vessels and nerve for the supply of the mylo¬ 
hyoid muscle. The ^oove is known, therefore, as the 
mylo-hyoid groove, ^th vessels and nerve come from 
the main structures which enter the jaw at the dental 
foramen. The vascular groove is often separated from 
the one for the nerve. If the inner aspect of the 
chimpanzee’s jaw is examined (fig. i6i) the dental 
opening is really seen ; it is large, but there is no short 
spine on its anterior border anci the m^lo-hyoid groove 
takes its departure some distance behind the opening 
for the dental nerve. Exactly the same characters are 
seen in the Piltdown jaw; in this respect, also, that 
piandible is simian. When we seek to appreciate the 
significance of this character, we note at once that it is not 
the mylo-hyoid groove whii^ has shifted away from the 
dental opening. In the human jaw the den^ opening 
lies 20 mm. twhind the last molar tooth or more ; in the 
Piltdown iaw and in the chimpanzee's the distance is 
considerably less—only 15 mm. It is easy to see how 
the difference has arisen. During all the years of youth, 
when the milk teeth are being replaced ana space is being 
provided for the accommodation of the three permanent 
molars, the ascending ramus of the jaw is undergoing a 
process of continuous reconstruction. The nature of the 
change can be realised from the mandible of the infant 
gorilla shown in fig. 160. The two milk molars are in 
place. In the course of time, space for three large 
permanent molars—a space of 45 mm. (1 *8 inches)—has to 
be established behind the last milk molar for the three 
permanent molars. To secure such space, new bone is 
laid down along the posterior border of the ascending 
ramus ; the anterior bottler is at the same time removetC 
Every year the ascending ramus is moved backwards 
a space ; those masons of &e animal skeleton—the osteo- 
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Masts—carrjr out the transfornution. It will be seen 
that the opening for the dental nerve has also to be 
carried backwards. For some reason which we under¬ 
stand only imperfectly at present, the migration of the 
dental opening is retarded in anthropoid jaws, but the 
mylo-hyoid groove is not. Hence in adult anthropoids 
the dental opening and the mylo-hyoid groove usually 
become sef«rated as in the Piltdown mandible. 

Here there is a simian feature, but one on which we 
must not lay too much stress. It is a remarkable circum¬ 
stance that in very young anthropoids, especially in the 
gorilla (see hg. 160), the human form of mylo-hyoid 
groove is present. In the most primitive forms of 
anthropoid apes—the gibbons—both the human and 
anthropoid arrangements of this groove are found. In 
monkeys the human form is the rule. In this character 
modern man seems to have relapsed to a more primitive 
condition. It will also be noted (fig. x6o) chat the 
ridge for the mylo-hyoid muscle is more clearly indicated 
in young chan in adult anthropoids. 

In a former chapter (p. 322) attention has been drawn 
to the most outstanding of all the characters of the Pilt¬ 
down mandible—the shelf or ledge of bone which unites 
the i^ht and left halves in the r^on of the symphysis 
or chin (fig. 161). That feature has never before been 
seen in a human lower jaw: it is a characteristic of the 
anthropoid mandible. The mylo-hyoid ridge ends near 
the lateral borders of this rimian shelf. 

We now come to a feature which is rather peculiar to the 
Piltdown mandible. On the inner side of the Jaw, above 
the “ simian ” shelf and above the anterior indication of 
the myloid ridge, is a wide, shallow fossa (see fig. 161). 

I do not think there can be any doubt as to the nature of 
this fossa ; it is the impress of the salivary gland—the 
sublingual—which lies in the front part 0/ the floor of 
the mouth above the mylo-hyoid muscle. In modern 
human jaws the impression of the sublingual gland is 
usually well marked, but variable in size (fig. 160). I 
have not seen any modern mandible in which the im- 
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prcs9ion is so extensive as in the PUtdown mandible. The 
sublingual impression is not so clearly indicated in the 
mandibles of anthropoids as in the Piltdown specimen, 
although in them the gland is particularly well developed. 

When the architecture of the Piltdown mandible is 
revealed by the use of X-rays, the arrangement of the 
trabecule and lines of bone then seen within the mandible 
is reminiscent of the anthropoid rather than of the human 
form. We know that the structural arrangement of the 
bony trabecule has a venr definite significance. These 
minute bars or crossing lines are laid down in such a 
manner as to best withstand the strains and stresses to 
which the mandible is subjected in the course of ordinary 
use. If, then, the inner structure is more anthropoid than 
human, we must infer that the uses to which it was 
subjected in life were of the kind exhibited by living 
anthropoid rather than by living races of men. Professor 
Arthur Underwood has conferrM a benefit on all students 
of early nun by the publication of X-ray photographs of 
the Piltdown mandible.* Although the details of archi¬ 
tecture revealed in human mandibles by means of X-rays 
vary from individual to individual, yet one must admit 
that in its finer structure the Piltdown mandible has more 
in common with the anthropoid than with the human 
mandible. I will draw attention to one feature only—the 
course of the canal which carries the dental nerves and 
vessels. In the mandible of modern races this canal—as 
revealed in an X-ray photograph—is distinctly bent during 
its passage from the ascending ramus to the body of the 
jaw (fig. 175, p. 475). The concavity of the bend lies well 
below the roots of the last molar tooth. In the anthropoid 
jaw the canal t^cs an almost straight course from the 
ascending ramus to the body of the jaw. The roots of 
the last molar tooth not only reach the bend of the nerve, 
but may pass beyond it. In these characters the Piltdown 
jaw resembles an anthropoid jaw. 

Thus it will be seen that in many of its features the 
Piltdown jaw suggests that it should be linked with a 
■ Arthur S. Underwood, BrU.Jtum. Dtnt. Sc., 1913, p. 650. 
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skull which is distinctly more anthropoid thaji the one 
actually found. When we proceed to the next step—that 
of actually fitting this jaw to the skull—our difficulties 
become even greater. The very part of the jaw— 
the condyle — which we most neea to give us the 
form of contact with the skull is broken away (fig. ifis). 
Fortunately, that part of the base of the skull which bears 
the joint ror the missing condyle is preserved on the 
temporal bone. From the size and contour of the surface 
of uis jmnt we can reckon what the size and shape of 
the missing condyle must have been. 1 cannot detect 
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any feature In the joint on the Piltdown temporal bone 
which is not also represented on the temporal bones 
of primitive modern races of mankind—such as the 
Patagonians, native Australians, and Melanesians. It is 
true that the Piltdown articular surface diflers from that 
to be seen in present-day Europeans, butrte difference is 
the result of a change which has set in since the Neolithic 
period. We infer, then, that the condyle of the jaw 
which played within the joint of the Piltdown skull was 
similar in shape and size to that of modern man. A 
scries of mandibles—all placed so that the chewing 
surface of the molar teeth lall in a horizontal plane^—is 
shown in fig. tfij. They are viewed from behind, so 
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that the posterior edge or margin of the ascending ramus 
and of tne articiUar condvle may be seen and compared. 
Side by side are placed tne ascending ramus of a native 
of New Caledonia and of a female chimpanzee. The 
posterior border of the human ramus widens gradually as 
It passes into the condyle; the condyle itself presents a 
wide, convex surface, very little of the articular surface 
actually showing on the posterior aspect. In the chim¬ 
panzee the posterior margin of the ramus remains narrow 
until it expands suddenly in the condyle. The condyle 
shows posteriorly a considerable area of the articular 
surface. In the same series of drawings the PUtdown 
and Heidelberg lower Jaws are also represented (fig. 16a). 
The latter shows certain leanings towards the anthropoid 
form in its straightness, but on the whole its characters 
are human. In the Piltdown specimen the features are 
rather anthropoid. Professor Underwood has drawn 
attention to the manner in which the ramus of the Pilt- 
down jaw is compressed from side to side at the root or 
neck of the condvie—exactly the form one is familiar 
with in the mandible of chimpanzees. It is therefore an 
articular condyle, copied from the jaw of the chimpanzee, 
which one would fit on the Piltdown specimen if attention 
is confined to the mandible only. The shape and position 
of such a condyle is indicatea by a stippled outline in 
fig. 162. A condyle so shaped will not fit the joint on 
the Piltdown skull—the two are incongruous. Only a 
condyle shaped as in human races of the modern type can 
be applied. Such a condyle is represented in 162, 
with an exact tracing of the arficulv surface on the base 
of the PUtdown skiUl with which such a condyle moved 
in life. The exact transverse width of the condyle and 
joint are such as are found in modern primitive races 
of men—21 mm. In the drawing (fig. 162) it seems 
perfectly simple to add such a human condyle to the 
Piltdown jaw ; the difficulties which are encountered 
when such a condyle is actually modelled in clay are 
much greater. Such difficulties, however, arc not of so 
serious a nature as to make us actually reject the possi- 
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bjlity of the mandible belonging to the skull; but a 
certain degree of doubt is engendered. 

We now come to deal with a very important feature 
of the Piltdown man. He has developed to the very 
highest d^rce a character which most of us who have 
tried to unravel the geological history of man never 
expected to find in an early w primitive human type. 
That feature is the articular eminence—a pulley-ljke 
elevation on the anterior part of the joint for the jaw on 
^e base of the skull (fig. 163). The articular eminence 
is one of the most ingenious of all mechanisms to be 
found in the human body. It is simple and effective. 
The manner in which the eminence Drings about the 
opening of the mouth in a modern man is shown in 
fig. 163. The stippled lines show the position of the 
condyle, of the coronoid process, to which the temporal 
muscle is attached, and of the an^e of the jaw, when the 
mouth is closed and the food is being ground between 
the teeth towards the end of a chewing movement. In 
that phase, the condyle of the jaw has ascended within a 
s^ket—the glenoid cavity—situated on the under-surface 
of the temporal bone, just in front of the ear. If the 
a finger in front of the opening of the 
ear he will feci the condyle enter its cavity as the lower 
teeth close against the upper. The position of the 
wioM parts of the jaw, when the mouth is opened, is 
also shown in fig, 163. A rotatory movement of the 
ascending ramus occurs as the mouth is opened. The 
condyle then mounts the articular eminence (fig. 163). 

A «rone muscle, the external pterygoid, drags the 
wndyle fonrords on the eminence, thus depres^g the 
body of the jaw and opening the mouth. It is a general 
taw of the animal Jx^y-nanc established a hundred and 
fifty y^ ^o by John Hunter—that no muscle can act 
by Itsdf; Its opponents—the muscles which produce an 
opposite movement—must act at the same time to a 
modente and yielding degree. The external pterygoid 
rias there strong opponents—muscles which close the 
lower jaw and teeth against the upper jaw and teeth, 
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thu$ masticating the food. One of these is the temporal 
muscle, which rises from the side of the skull and is 
attached to the coronoid process. The two others are 
also important for our present purposes and must be 
mentioned. One is the maaseter, which rises from the 
zygoma (fig. 163) and is attached to the outer surface of 
the ramus of the jaw, especially in the neighbourhood 
of the angle. On the deep surface of the ramus there 
is a counterpart to the masseter muscle—the internal 
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condjrle ensures a rapid opening of the mouth. It does 
more. When the condyle has mounted the eminence, 
the lower series of teeth is nearly parallel to the upper, 
not divergent as would be the case it the joint movement 
were of the binge type. When the three great muscles 
press the lower teeth against the upper, crushing the food, 
the condyle slips home to its socket—the glenoid cavity 
in front of the ear. It will be seen that, as the teeth 
meet and the movement comes to an end, there must be 
a certain d^:ree of rubbing between the teeth, for the 
condyle passes backwards as it sinks home and the 
condyles do not come to rest exactly at the same point of 
time, giving the teeth a lateral movement We expect, 
therefore, that the chewing surfaces of the Piltdown teeth 
should be worn flat, for the highly developed articular 
eminence and deep glenoid cavity proclaim in unmistak¬ 
able terms that the chewing movements Just described as 
true of modern man are also true of him. The chewing 
surface of the Piltdown molars are worn smooth and flat. 
That is a strong point in favour of the authenticity of 
the jaw. 

An articular eminence of the kind just described has 
until now only been seen in human races built on the 
modern type. We naturally regard the form of joint 
found in anthropwds as the more primitive—the form 
from which we ^lieve the human one has been evolved. 
The tcmporo-maxill^ joint of a chimpanzee is shown in 
fig- >64* the mandible being represented in both the 
opened and closed positions. A passing glance may lead 
reader to the conclusion that an articular eminence 
is absent, but a closer examination will reveal the fact 
that it is not the eminence but the glenoid cavity which 
is missing. If figs. 163 and 164 be compared, it will be 
seen that in the first the floor of the glenoid cavity reaches 
upwards to the level of the roof of the ear-passage, while 
the projection of the articular eminence is neai^ on the 
level or the floor of the ear-passage. In the latter (fig. 

164) the articular plateau on which the condyle moves is 
level with the floor of the ear-passage. In the chimpan-. 
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zee, then, the articular eminence extends backwards to 
the ear-passage ; it Alls up the position which should be 
occupied by the glenoid cavity. The peculiarity of 
modern man, then, is not the presence of an articular 
eminence, but the presence of a hollow or socket behind 
that eminence, into which the condyle ascends as the 
teeth meet.' Neither the articular plateau of the anthro¬ 
poid nor the articular eminence oi man are present in 



the infantile stage; they become developed as the per¬ 
manent teeth erupt (see Ag. 170). 

The condition of the anthropoid temporo-mandibular 
joint has a direct bearing on some of the problems we 
have now on hand. In fig. 164 is reproduced an outline 
drawing of the La Chap^e man, described recently by 
Professor Boule. This mid-PIeistocene representative 
of Neanderthal man was somewhat aged, but as far as 

' For Curtbtr detaib tee W. Wallbch," Du Kiefergeknk des diluvUItn 
Mentchen.” Ankiv fir An»L nnA 1913, p. 179. Lub^h, 

Anat. Ahm^ 1914, vof. xlri. p. 449. 
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the joint of his jaw is concerned he shows the typical 
features of his race. There is a raised articular plateau, 
on which the condyle moves, somewhat similar to the 
form found in the chimpanzee. The posterior part of 
the plateau is slightly depressed ; there is just a suspicion 
of a glenoid cavity. The bony floor of the ear-passage 
is shaped as in the ape; in .the Piltdown skull itis 
fashioned exactly as in modern man. 

What are the advantages of the articular plateau in the 
mechimism of the ape’s mandible ? Both the advantages 
and disadvantages are shown in fig. 164. As the condyle 
is dragged forwards on the articular plateau, the mouth 
opens and the muscles of mastication are stretched. The 
gape thvM produced differs from thatseen when the human 
mouth is opened. The front teeth—the canines and 
incisors—are moved further apart than the hinder teeth or 
the molar teeth—which are especially used in grinding. 
With long projecting canine teeth a wide gape in front 
IS a necessity. Our first impulse is to regard an articular 
plateau as an adaptation for the long and prominent canine 
teeth, but the impulse is checked when we see a very 
similar form of articular plateau in Neanderthal man, in 
whom thecanine teeth are ground flush with their neigh¬ 
bours in the dental series. An articular plateau, then, 
docs not necessarily indicate the presence of simian canine 
teeth. The particular (Question we have to answer, how- 
wer, is this: Is a true articular eminence compatible 
with projecting simian canine teeth ? We know that the 
movements of the Piltdown mandible were determined 
by the contour of the joint surfaces on the temporal bone ; 
these arc exactly similar to those of modern man. The 
mandibular movements must have been the same in 
Piltdown man as in us. Are such movements compatible 
with the presence of projecting canine teeth? The 
wlution of that problem must wait until thecanine tooth 
found at Piltdown has been fixed in the mandible—a 
task which awaits us in another chapter. 

Up to this point I have pa^ under review the various 
characters of the mandible found at Piltdown to see if 
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we could obtain an^ evidence which would definUely 
debar us from associating it with the skull. We must 
admit that the majority of the features enumerated are 
not such as we should have expected to And present in the 
authentic mandible ; on the other hand, there is not one 
which places the jaw out of court. We now proceed to 
review the evidence of another kind—proof presumptive 
in ^vour of the mandible and skull being ports of one 
individual. 

We have seen that in many features the Piltdown 
mandible resembles that of the chimpanzee. Let us, 
therefore, as in fig. 165, reconstruct it as if it were such, 
and see the result. In comparing lower jaws, we must 
select a definite plane on which all are arranged, so that 
our comparisons may be just. The plane sdected here 
is the upper or chewing surhices of the three molar 
teeth. In fig. 165 two mandibles have been set on that 
plane and viewed from above. When a chimpanzee's 
jaw is so examined it is seen that the teeth on each side, 
from the third molar behihd to the canine in front, form 
a right and left series which are almost parallel; the outer 
borders of the canine teeth are nearly as widely separated 
as the outer margins of the last molars. The two halves 
of the mandible of Eoanthropus have been given this 
parallel form in fig. 165, and at first we seem to have 
obtained a mandible of a reasonable shape with a close 
resemblance to that of an anthropoid. There is one 
point, however, in which this reconstruction appears 
to break the ordinary rules of jaw conformation—the 
right and left coronoid processes, to which the temporal 
muscles are attached, are almost as wide apart as the 
outer ends of the two condyles. In anthropoids, and 
particularly in human mandibles, the bicondylar width is 
greater than the bicoronoid—‘the measurements being 
made between the outer extremities of these processes. 
The mandible as reconstructed in fig. 165 could not be 
articulated to the Piltdown skull, for the mandible 
attached to chat skull must have had a bicondylar width 
of at least ilo mm., and the bicoronoid width must have 




(A) CHIMPANZEE. 


(B) EOANTHROPCS. 
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been at least loo mm. In die reconstruction shown in 
fig. 165 the dimensions are incompatible with the 
skull. 

It is clear that we cannot reconstruct the Piltdown 
mandible on such lines and applr it to the skull. That 
difficulty was appreciated by Dr Smith Woodward in 
making his original reconstruction. The condyles, to fit 


the skull, must be placed at least no mm. apart If 
then, the teeth were to form parallel rows as in 
anthropoids, a gr«t width must be given to the front 
part ojthe jaw. The right half of the mandible is so 
Iwtured m the region of the chin as to leave some deoree 
of un«rtainw as to whether or not the broken extre^ty 
wt^y iwhes the middle line of the chin. Dr Smith 
Woodward has ^en advantage of the doubt in his 
reconstruction and widened the region of the symphysis 
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as in fig. i66. A mandible with distinct anthropoid 
characters and of very massive proportions is thus 
obtained. A minute examination leads me to believe 
that at one point the fragment actually does reach the 
middle line. 

If, on the other hand, we suppose, and I think we are * 
obliged to accent this supposition, that there is present 
in the right halt of the Piltdown mandible a point which 
actually reaches and slightly crosses the middle line of 
the chm, then we cannot arrange the teeth in such a way 
as to make the two rows of teem parallel as in anthropoids 
(see fig. 166). As regards the widths between the 



Pio. tS6.—A. Tbe MipiMl iteoottrvction of ttw mMdlble ot EoMlhropot, 
vieived at eight anglet to the plaoe ot Uit molar icoth. B. SimiUr view ofa 
iceoDMractm bf ibc Author. 


condyles and the coronoid processes, the reconstructions 
shown in figs. t66, A and B, agree. It may be said that 
both have li^n arranged and spaced so as to correspond 
to the width of the skull. To a certain extent this is 
true, but if an unwarrantable presumption had been made 
in giving such a width to the nundible, then we should 
prc^bly have obtuned an abnormal relationship between 
condylar and coronoid processes. On the otner hand, 
the relations between these processes are such as are met 
with in primitive types of man. The coronoid process 
must hold a definite relationship to the zygomatic arch. 
The bicoronoid width is less by 30 or 36 mm. than tbe 
width between the zygomatic arches in all forms of 
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human skxiUa. In Eoanthropus the bizygomatic width 
is between 130 and i+o mm.; the bicoronoid should be 
between 104 and no mm. In both reconstructions the 
latter is 1^ mm. Thus, so far as iwards coronotd and 
condylar widths, the mandible and skull are compatible. 

The aspect of the lower jaw presented in the re¬ 
construction (fig. 166, A, B) gives us an opportunity 
of looking more closely into another of the ‘peculiar 
features of Eoanthropus. Within the semi-circle of the 
lower teeth lies the tongue ; the space enclosed by the 
inner margins of the teeth may be named the lingual 
area. The larger the intradcntal area, the larger and more 
brutal the size of the tongue. If to the lingual space 
which lies within the teeth we add the area represented 
by their chewing surfaces, we obtain a means of 
«timating the degree to which the function of mastica¬ 
tion was develop^. The area we have to estimate— 
the counterpart of the palatal area—lies within the outer 
maigins of the teeth, and is bounded behind by a line 
drawn from the hinder end of the last molar tooth on one 
side to the extremity of the corresponding molar on the 
other side. In the original reconstruction (fig. 166, A) 
of the Piltdown mandible this area measurea 78 mm. in 
length, 66 mm. at its greater width ; its total extent 
4880 rnm.* In thesccond reconstruction (fig. 166, B) the 
dimensions arc : length 70 mm., width 64 mm. j area 
3980 mm.* Let xis see how those dimensions compare 
With those of anthropoid apes. The masticatory area finds 
highest expression in the gorilla. In the male the 
dimensions arc : length 97 mm., greatest width 64 mm. ; 
^ca 5600 mm.* In the female chimpanzee we meet with 
the ophite extreme as r^;ards the size of masticatory 
area. To t^c an average example (fig. 165, A) : length 
67 mm., width 54 mm.; area 3180 mm.* Thus in 
the development of the masticatory system, Eoanthro¬ 
pus nses well above the lower anthropoid limit. The 
original reconstruction shows an area 740 mm. less than 
the male gorilla, and 1700 mm. more than the female 
chimpanzee. With a brain developed to the amount 
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already demonstrated for Eoanthropus, such a develop 
ment of the more animal side of the body was scarcely 
to be expected- 

It will be profitable, at this point, to sec how 
Eoanthropus stands, in this respect, to races of men, 
both ancient and modern. The specimen we naiumly 
take for our first comparison is the Heiddberg mandible; 
it is the sole representative of early Pleistocene man on the 
continent of Europe. The jaw is depicted m fig. 167, A. 
It has been placed and measured in the manner sUready 
described, we see that the molar teeth do not form a 
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parallel, but a convciging series. The width of the skull 
Jras evidently greater than in the one from j 

the articular cavities for the jaw on the ^ of the skim 
must have been at least 10 mm. wider apart. Ihe 
coronoid processes have the same degree of sep^tion. 
Indeed, as regards the hinder parts of th* jaw, there is 
a considerable degree of resemblance m the Heidelbe^ 
and Pilldown specimens. The masuratory area o* *he 
Heidelberg mandible is large : length 60 mm., width 
70 mm.; total area 3540 mm.*— 44 ® 
the writer’s reconstruction of the Piltdown mandible, 
and 1340 mm.* less than in that of Dr Smith Wi^ward. 
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If we 'exunine the mandible of a modern Englishman 
from the same point of view the difference is very 
striking (fig. 167, B). The bony framework of the 
modern jaw has undergone a remarkable reduction. The 
bicondy^ and bicoronoid widths have diminished, but 
not to a very marked extent. The masticatory area is 
ereatly reduced. In the specimen reoresented in fig. 167, 
B, the dimensions are the following : length 51 mm., width 
(between outer margins of second molars) ^ mm.; total 
area 2760 mm.' It we presume that the mandible of 
Eoanthropus as restored by Dr Smith Woodward re¬ 
presents our ancestral condition at the banning of the 
Pleistocene period, then during chat period the length of 
the chewing area of the jaw has decreased 37 mm. 
(t| inches), the width only 4 mm., and the to^ area 
2120 mm.* It will be observ^ that it is in length, not 
in width, that the chewing area of the mandiole has 
decreased. In the Neanderthal race, at least, the width 
has actually increased. 

The medern English mandible represents an advanced 
stage in the process of reduction. For the purposes of 
comparison, tt is better to select the mandible of a 
primitive race of the modern type, such as may be found 
amongst the extinct Tasmanians. The palate of a Tas¬ 
manian native is represented in fig. 52 (p. 150), one in 
which the dimensions do not fall far short of those found 
in the palate of Eoanthropus. The length of the masti- 
cacory area in the corresponding Tasmanian mandible is 
63 mm., the width 60 mm.; the total area 3210 mm.*, 
against 3980 mm.* in the writer’s reconstruction of the 
initdown mandible, and 3540 mm.* in the Heidelberg 
mandible. In the mandibles of very ancient man the 
chewing surface exceeds the highest modern develop¬ 
ment by a considerable amount. In the course of human 
evolution, the chewing area has become gready reduced, 
a reduction which proMbly followed the growing mastery 
of the brain. The condition in Eoanthropus suggests that 
the brain had reached a volume equal to that M modern 
man before the reduction of the jaws and teeth set in. 
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In the preceding paragraphs, the evidence relating to 
the masticatory function of the Piltdown mandible has 
been reviewed with the definite object of seeing whether 
we can reconcile its simian characters with a brain and 
skuU which are distinctly of a human type. In the mid- 
Pldstocene man of La ChapeUe the brain had a volume 
of tfiao C.C., the mandible a masticatory area which, from 
the reconstruction by Professor Boule, I calculate to have 
been 3450 mm.* A brain volume of I400 c.c. and a 
mandibular chewing area of 3980 mm.*, as in the writer’s 
reconstruction of the Piltdown mandible, seem, when 
we keep the La ChapeUe example in mind, quite a 
reasonable combination. We cannot reject this mandible 
because of its anthropoid dimensions and characters. 

Before passing on to the next chapter, in which the 
evidence relating to teeth is to be considered, it wtU be 
well to draw attention to some very instructive facts 
brought out in the drawings shown in figs. 165, 166, and 
167. So far we have centred our attention on the upper 
margin of the mandibular arch—the tooth-bearing margin. 
We must now examine the changes which have taken 
place at the lower margin which bounds the flocH- of the 
mouth. In the chimpanzee (fig. i6j) the lower naargin 
invades and diminishes the fioor of the mouth, especi- 
aUy in the anterior or symphyseal region. The lower 
border of the symphysis lies 35 mm. behind the cutting 
edge of the incisor teeth, whi^ form the anterior border 
of the mouth area. In the gorilla the symphysis mav 
extend backwards 55 mm. into the floor ; in Dr Smith 
Woodward’s reconstruction it reaches backwards 37 mm. 
(fig. 166, A) ; in the reconstruction by the writer 30 mm. 
(fig. 166, B); in the Heidelberg jaw ^9 mm. (fig. 167, A^; 
while in the modern English mandible (fig. 167, B) the 
distance is only 13 mm. The widening the aperture 
of the buccal floor has occurred at the sides as well as 
in front at the symphysis. Thus we see that in the 
evolution of the mandible of modern man a double 
change has been at work: while the teeth and the 
upper margin of the mandibular arch have undergone a 
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great degree of reduction, limiting greatly the tongue 
space, the lower margin has reallv increa^, giving a 
greater width to the floor space of the mouth. Sum a 
change will give greater freedom to the tongue in the 
articulation Mworas. In both the Piltdown and Heidel- 
berg jaws, especially in the former, the condition of the 
floor of the mouth, in shape and size, is simian or ape¬ 
like ; the characteristic modern changes have not yet 
appoued in the mandibles of those ancient types. 

Thus in our scrutiny and reconstruction of me Piltdown 
mandible, although we have come across nuny details of 
structure which seem to si^est that it formed part of 
an anthropoid rather than ofa human being, we have met 
with no feature which clearly debars it from being placed 
with the skull It was found in the same stratum and near 
the skull, and has certain characters which appear to me 
to prevent us from reconstructing it purely on anthropoid 
lines. We can with some confidence assume we are 
dealing with parts of one individual; our difficulties are 
infinitely greater if we try to allocate the skxill K> a 
human being and the mandible to an unknown kind of 
anthropoid. 


CHAPTER XXVI 


SVIDRHCS Of THE TEETH Of FOSSIL MAN 

It will be remembered that Dr Smith Woodward came 
to the conclusion, on perfectlv legitinuite grounds, that 
Eoanthropus had been provided with front teeth, not 
of the human, but of the anthropoid pattern. When 
the mandible was reconstructed the space for the front 
teeth was found to be so great that only teeth of the 
anthropoid type were sufficient to fill it. i he conforma¬ 
tion of the mandible, especially in its front part, was 
essentially the same as in anthropoid apes ; it was thero- 
fore a natural inference that the teeth, especially the 
canines, were pointed and prominent and usea as in apes. 
1 came to an opposite concluston->-on the grounds 
enumerated in the last chapter. The joint for the 
mandible on the skull is similar in all respects to the 
joint of men of the modern type; I could not see that 
such a joint was compatible with prominent canines. 
The molar teeth were worn flat and smooth exactly as 
in primitive modern races. The terof>oral muscles of 
mastication were not larger than in mc^ern man. The 
front space of the reconstructed mandible coiild be filled 
by teeth which were modern in form but of la^ 
dimensions. There can also be no doubt that the size 
of brain influenced me ; I did not expect to find a brain 
which was so eminently human combined with a tooth 
which was so distinctively simian. 

It is instructive to reprrouce the reconstructions of the 
Piltdown teeth and mandible which were made before the 
canine tooth was actiully found (fig. 168). On these early 
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reconstrucbons arc superimpwd drawings of the teeth 
and mandible of a modern En^ishman. It will be seen 
that in both reconstructions the Piltdown teeth project in 




Th^tnll rff t?\ man. 

^ “ seen when the face is turned 

true profile, ,s jo mm. m the modern Englishman, 
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78 mm. in Dr Smith Woodward’* reconstruction, and 
70 mm. in the drawing shown in fig. 168, B. The 
difference in the canine tooth is also apparent. It is 
conical and pointed, with a back•to-^ront diameter of 
14*5 mm., in fig. 168, A ; it U blunt as in modem man, 
with a front-to^ack diameter of 10 mm., in fig. 168, B. 
The drawings also bring out another feature to which 
reference wiR have to W made. It will be observed, in 
the scale placed above the teeth (fig. 168), that the zero 
of the dental scale is placed between the second pre¬ 
molar and the first molar tooth. Behind the zero point 
lie the three molar teeth, concerned in grinding and 
pulverising the' food ; in front of that point are the 
cutting teeth, five in number—two premolars, one 
canine, two incisors—concerned in biting off and in the 
initial breaking up of the food. The zero point is thus 
situated at the junction of two functional areas—the 
front and back—and lies in the most stationary or 
conservative part of the dental series of the ^oup 
of aninuls to which man and the higher apes belong. 
If the molar teeth in the higher primates undergo 
a change, it is the last or third of the scries which 
is first a^cted. In the actual reduction or increase of 
the front teeth, the canine is the centre of the change, 
but the movement of the series as a whole is towards or 
away from the zero point. As will be seen from fig. 168, 
A and B, there is no difference of opinion as regards the 
Piltdown mandible and teeth behind the zero point; the 
difference concerns the parts which lie in front of the 
zero point. Whether we regard Eoanthropus as a 
direct ancestor of modern man, or a collat^ stem 
which became extinct, we must suppose that the 
mandible represents a primitive human form, and that it is 
from such a form that our modern mandibles have been 
evolved. The changes required to convert a Piltdown 
mandible into one of the modern European type arc 
represented diagrammatically in fig. 168, A and B. In 
front of the zero line there has been a r^uction of over 
half an inch. Behind the zero point the degree of 
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reduction has been much less—only 7 or 8 mm. in the 
length of the molar teeth, and to mm. in the width of the 
pending ramus of the jaw. If the reduction depicted 
in Re. 168 represents changes which have occurred in 
the human mandible and teeth since the beginning of 
the Pleistocene period, then we must infer that the 
structural evolution of man has taken place at a sur¬ 
prisingly rapid pace. 

As already said, the reconstructions of the mandible 
shown in (ig. 168 were made before the actual discovery 
of the canine tooth. A situation with a certain d^ree 
of piquancy thus arose, for we were all well aware that 
Mr Charles Dawson was busily extending his researches 
at Piltdown, and that any day a discovery might be made 
which would settle finally which reconstruction was right 
and which was wrong. Early in August 1013, Father P. 
Teilhard de Chardin, who shared in all the toils at 
Piltdown, discovered first the two nasal bones—the bones 
which form the bridge of the nose—and secondly a canine 
tooth, all in the same black Eoanthropic stratum and near 
the original site of discovery. Like all the fragments of 
the skull the nasal bones were human in character; like 
the majority of the features of the mandible the canine 
tooth was of the anthropoid type. Dr Smith Wood¬ 
ward’s reasoning led him in the right direction ; mine 
led me in the wrong.* 

Accurate drawings of the tooth thus discovered are 
represented in fig. 169. The middle of the upper series 
(fig. 169) shows the side of the tooth which is directed 
towards the tongue, for it is the lower canine of the right 
side.* It was also the right half of the mandible which 
was found. For comparison the right lower canine teeth 
of a young female chimpanzee (1), of a female gorilla (2), 
of a child in the “ milk ” stage of dentition (represented 


of a Palwolithic Human 
« -. MaiwiMe at Pttldown, Siuaax,* by Cliarlet Dawann Arthur 
Craftoo ifuiM SmiOi, Quart. Jonm. Gnl. Sac., 
*7'4> lax. |h 8). * 

It. *'** Mr Leon Williams came 

to the cooclosiOB that it is an upfier, not a lower tooth. 
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twice natural siie), and of an Australian native, are placed 
in series with the Piltdown specimen. All are poised so 
as to show the inner or lingual aspect. In shape and 
size the tooth is clearly more closely related to the anthro¬ 
poid than the human torm. The crown is conical pointed 
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and rises 14 mm. above the neck—the constriction sur¬ 
rounded by the gum. In femaJc anthropoids, the canines 
being much smaller than in the males, the crowns 
rise from 16 to 30 mm. above the neck. In modern 
human races the canine crowns arc never shaped as in 
the Piltdown specimen, and rarely rise more than 11 
or 13 mm. above the level of the neck. The greatest 
diameto- of the wwn—from the outer or labial margin 
to the inner or lingual—is somewliat less than Dr Smith 
W^ward had postulated (14-5 mm.). It mea.sures just 
under 11 mm., a dimension never reached in the canines 
of modern man j in them the greatest diameter rarely 
^ceeds 9 mm. In Neanderthal man this measurement is 
frequently exceeded (fig. 169), but in shape the Neander¬ 
thal canines arc merely swollen forms of the modern 
troc. The root of the Piltdown tooth is anthropoid in 
dimensions. The exact length of the root is 
doubtful, the tip being broken away, but it was probably 
not less than 20 mm. in extent. In female antnropoi^ 
the 1x^8 are about 25 mm. long ; in modern human 
races they seldom exceed iS mm. 

The original features of the crown or chewing surhtce 
annot be discerned now. It is deeply hollowed by wear. 
On the excavated area can be seen a black circle marking 
the site of the exposed pulp cavity. Although the 
^ginal characters of the crown have been rubb<5 away 
by use, we cannot doubt they were those seen on the 
unwoni cro^s of the canine teeth of apes and men (see 
fig. 169). On the Ungual aspect of the chimpanzee's 
canine (fig. i6q) a ridge is seen to descend from the tip 
to the hed of the crown, the heel being raised. The 
ndge lies between two functional surfaces. The anterior 
surtax plitt against the upper lateral incisor, and may 
thc^ore be named the «indsor" area. The hinder 
surface is opposed to the inner or lingual surface of the 
corresponding upper canine tooth; the two surfaces 
represent the opposite blades of the canine shears. In 
the canine of the human infant (fig. 169) the same two 
surfaces are seen—incisor and canine. They are also 
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apparent in the canine teeth of human adults and goriUa 
(ng. 169). The dividing ridge on the Piltdown crown 
has been worn away and only a deeply bevelled chewing 
surface is left. Which surface does it represent—incisor 
or canine f I think it is incisor ; the bevelling or excava* 
tion of the crown has been caused by the upper lateral 
incisor. There is 00 mark or ic^ress on it of the corre* 
spending upper canine tooth. The canine of the female 
gorilla, represented in hg. 169, shows the kind of wear 
which results from the lateral incisor rubbing or biting 
against the lower canine, but on the lateral aspect of the 
crown the upper canine has worn a distinct unpression. 
Thus in the manner in which it has become worn by use, 
the Piltdown canine differs from all known human and 
anthropoid teeth. 

In the discovery at Piltdown, then, there was revealed, 
for the first time, a human race in which the canine teeth 
were pointed, prmecting, and shaped as in anthropoid 
apes. That we should discover such a race, sooner or 
later, has been an article of faith in the anthropologist’s 
creol ever since Darwin’s time. In TAe Dcue/i/ cf Man 
a picture is drawn of man’s immediate ancestor, one of 
the stipulated characters being that the males h^ great 
canine teeth, which served them as formidable weapons.” 
Everyone who has made a special study of human teeth 
—their form, growth, and eruption—has been obliged to 
have recourse to the theory of descent to explain the 
numerous facts which come under the notice of the 
anatomist In fig. 170 is represented a dissection of the 
face of a child, aged three years, to show certain of these 
dent^ characters. In each half of the upper and lower 
jaw is a set of five milk teeth—two incisors, a canine, and 
two molars. The crown of the first permanent molar, 
which erupts in the sixth year, is seen curied behind the 
second milk molar. The canines have constricted necks 
and sharp, conical crowns ; indeed all the milk teeth are 
constricted at the neck—a character which can also be 
noted in the Piltdown teeth. When the child bites, the 
conical crown of the upper milk canine passes into the 
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V-sh^d between the crown of the lower canine and 
the first milk molar, rubbing a^nst the outer surface of 
these two lower teeth in exacuy the same manner as in 
an ape. There is this difference, however : while the 
canine of the ape wears in such a way as to nuintain 
a sharp chisel edge, the points of the human canines 
become rubbed away. To explain the pointed conical 
form and the manner in which the human milk canine 
teeth come into opposition, we must suppose that they 
were used at one time as in anthropoids. The develo]^ 
mental history of the human permanent canines also 
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requires cxplanarion. The budding crowns of the 
permanent teeth are situated at the roots of the milk 
teem which th^ are destined to replace—all except the 
canine tee^ The crown of the upper canine, as in the 
anthropoid, begins to form far above the other members 
ot the senes—under the roof of the orbit (fig. 170). 
The lower canine appears near the lower border of the 
mandiWc. A deep origin for the canine is a necessity in 
an anthropoid. The longer the root of a tooth, the 
deepCT in the jaw must the crown of the tooth be 
developed ; the tip of the root is the last port of a tooth 
to torm, and it is formed at the spot where the crown 
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commenced to dcvclt^. The canine teeth of mod«n 
man have been modified to take their place in the biting 
secies. Their deep seat of development can be explained 
only by assuming that at one time they had stro^ and 
extremely lon^ roots, as in anthropoids. Their time of 
eruption, too, is peculiar. In anthropoids these great and 
highly specialised teeth appear late—with the last molar 
in female anthropoids and after the last molar in the 
males. In Eoanthropus, the canine, having retained a 
development which mav be called anthropoid in degree, 
should appear late—about the time at which the third 
molar cuts. It is strange that the canine tooth of 
Eoanthropus should be so much worn, and yet the 
second molar, which comes into use before the canine 
teeth of anthropoids, should be worn to a relatively less 
•degree. In modern man the date of eruption of the 
chines has been accelerated. In him it appears about 
the twelfth year, with or before the second molar. The 
canine has lost its high d^ee of specialisation and taken 
a functional place between the incisor and premolar teeth. 
The position of the human canine in the dental series 
justifies us in assuming that it should appear before and 
not after the premolar teeth. We expirin its late appear¬ 
ance by its evolutionary history. The discovery, then, of 
a race of human beings with ^inted simian canine teeth 
was not unexpe«ed. We did not know at what stage 
of man’s evolution the aninc teeth became transformed, 
nor could we guess the exact manner in which their 
humanisation had been brought about, until Mr Charles 
Dawson’s discovery at Piltdown. 

We now wish to see what light this discovery throws 
on the evolution of our modern bite—the contact which 
the lower teeth make with the upper. In the course of 
quite recent centuries the manner in which the front 
teeth become opposed in the act of chewing has changed 
amongst European races and nations of European origin. 
In owr 05 per cent, of modern English people the cutting 
edges 01 the lower indsor teeth no longer meet the edges 
ofthe upper teeth, but pass behind them. There is an 
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** overlappine" bite. In England, during the Anglo- 
Saxon period, the tnci$or teeth met edge to edge in the 
majority of the inhabitants ; the overlapping bite was 
exceptional. The edge-to-edge incisor bite occurs in all 
primitive human races; it is also the simian form. In a 
thousattd years or less, then, a very remarkable change has 
appeared in the bite of English people ; the overlapping 
incisor bite has,become the present form. With the 
change has come a marked tendency to contraction of the 
palate and to irregularities in the arrangement of the teeth. 
At first sight it seems as if a marked evolutionary change 
had been wrought on our teeth and jaws in the course of 
twenty or thirty generations. The changes in our teeth 
and jaws are 0/ a functional nature ; thev are comparable 
to certain alterations produced in our f^t by the use of 
modern boots and shoes. Were we to abajidon boots 
and walk barefooted, as has been the habit in all primitive 
human races, our feet, we believe, would resume their 
natural form. We have every reason to suppose that 
the changes in our mouths are of a similar nature. If 
we had to return to the “ hard " fare of our early ancestors 
we should have to use our front teeth in a different manner 
and restore the edge-to-edge bite. 

The manner in which the edge-to-edge incisor bite 
is produced has a very direct bearing on the problems 
relating to changes in man’s front teeth. It will be found 
that there is a double mechanism at work during mastica¬ 
tion. One of these has to do chiefiy with the front teeth— 
the biting mechanism ; the other with the back or molar 
teeth—the grinding mechanism. How different these 
mechanisms are the reader may prove by personal 
observation. The great temporal muscle can be felt at 
work on the side of the head, anywhere between the 
ear and lateral margin of the forehead. If ordinary 
chewing movements are made, those which grind the 
lower molar teeth against the upper and force the condyle 
of the lower jaw into the depth of its socket in front of 
the car-passage, the temporal muscle will be felt to be 
strongly at work ; it swells and subsides at each phase of 
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the movement. When, however, a biting movement is 
carried out, one in which the edges of the lower incisors 
are made to meet the opjXMing edges of the upper 
incisors, the temporal musde is felt to remain passive; 
the muscles which cany out this movement are the two 
which lie in the cheek—the masseter on the outer side of 
the ascending ramus of the mandible, and the internal 
pterygoid on its deep or buried aspect. In the inhabitants 
of our western cities the biting mechanism has fallen 
into disuse. The overlapping incisor bite has appeared. 
The cheeks, which are high and prominent when the 
biting muscles—the masseter and internal ptcrygmd— 
are well developed, become reduced and sunKcn, giving 
us our narrow, hatchet-shaped faces — our oval cast of 
countenance. 

I have cited those modern tooth changes to introdua 
another aspect of the Piltdown problem. It is clear, if 
we are right in difierentiating the biting from the 
chewing mechanism, that this observation will influence 
us when we come to interpret the Piltdown mandible. Wc 
have already seen that the faont teeth and the corresponding 
part of the iaw were develop^ to a superhuman degree ; 
they were almost anthropoid in size and form. We may 
further assume that the biting muscles were large in 
Eoanthropus. We have to determine whether the bite 
of Eoanthropus was similar in all respects to that of 
anthropoids, or represented a transitional sta^ between 
the primitive human and anthropoid method of using 
the ^nt teeth. In fig. 171 the problem hw been given 
a concrete representation. On one side is shown the 
manner in which the lower front teeth come into contact 
with the upper ones in the skull of that primitive extinct 

race_the Tasmanians. On the other the front bite of 

a female chimpanzee is shown. Our present knowledge 
leads us to regard the arrangement in the chimpanzee 
as the more primitive—the one which more nearly re¬ 
sembles the common type from which both forms have 
been evolved. The upper teeth represent the sutionary 
blade of the dental shears, and the lower incisors—two 
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central, two lateral—represent the moving blade. In 
both human and anthropoid dentitions (ng. 171) the 
lower teeth come into contact with the same parts of the 
upper teeth. The tooth which most demands our 
attention is the upper lateral incisor. When an anthropoid 
bites, the crown of the upper lateral incisor passes into 
the interval between the lower lateral incisor and lower 
canine (fig. 171). It wears each of these teeth. In fig. 
171, Ay the crown of the upper lateral incisor comes 
in contact with the flattened crown of the lower canine ; 
in fig. 171, B, it has descended in front of the pointed 
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crown of the lower canine. The articulation of the lower 
lateral incisor is also worthy of note. In both man and 
anthropoid the crown of this tooth forms a double contact 
with both upper incisors. So hir as concerns the apposi¬ 
tion of the incisor teeth, man and ape are alike. The 
dif^ence relates to the canine teeth. The lower canine 
of the anthropoid ascends in front of and to the inner side 
of the upper canine, until the point of the crown reaches 
the interval between its two upper opponents—the lateral 
incisor and canine (fig. 171, The articulation of the 
upper canine is even more important. In a front view 
this tooth is partly hid by the lower canine. Hence its 
points .of contact are best seen from the side (fig. 
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i73> B)' illustnidon it will be seen that when 

the lower jaw is closed the sharp-sided pyramidal crown 
of the upper canine sinks into the V-shaped interval 
formed by the adjacent crowns of the lower canine and 
first premolar teeth. A pointed upper canine necessitates 
a cutting margin on the first lower premolar tooth. The 
canines of the anthropoid are shaped $0 as to serve 
as particularly stout snears. In nun their shape and 
purpose arc different. In him the canines serve almost 
the same purpose as incisor teeth. From its shape we 
infer that in the Piltdown race the canines were anthropoid 
in their action as well as in their form. 

A comparison of the human and anthropoid dentitions 
shown in fig. 171 helps us to understand how the 
anthropoid canines might be converted to a human form. 
In the human dentition the canines, both upper and lower, 
form part of the front series; in anthropoids, although 
the canines are partially seen from the front, they arc 
situated really in the lateral series. The transformation 
of canine teeth from the anthropoid to the human fcH'm 
apparently resulted from the change in their position— 
during their transference from the side to the front series. 
We have already seen that the evolution of modern 
human races must have been attended bv a great reduction 
in the size of the incisor teeth and ot tlut port of the 
jaws in which these teeth are implanted. 1 think it is 
probable, from the manner in which the Piltdown canine 
IS worn, that the dental and maxillary reduction had sec 
in, and that the canine was set, not as in apes, completely 
in the Uteral series, but more in the front or incisor 
series. Hence in reconstructing the lower dentition in 
the Piltdown mandible I have given the canines an 
intermediate place between the side and front series 
(fig^t66,B). 

The discovery at Piltdown again draws attention 
to the size and growth of canine teeth in the anthro¬ 
poid apes—the animals which most closely resemble 
man in structure. Four stages in the development of 
canine teeth, four degrees in what may be named 

30 
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cuiinism," are shown in fig. 172—the stages seen 
in man, the female chimpanzee, the male chimpanzee, 
and the male gorilla. There are two definite facts we 
may rely on. (1^ That caninism varies in degree 
according to the kind of ajithropoid. It reaches its 

f reatest development amongst gorillas. (2) That the 
egree of development is influenced by sex. Amongst 
the great anthropoids males have the canine teeth 
more developed than females. Amongst the small 
anthropoids—the gibbons^both sexes have long canines. 
Now there can M no doubt that secondary sexual 
characters->■ to a certain degree caninism is such a 



character—are regulated in development and growth 
by substances formed in the genital glands. We have 
evidence that the growth of caniiie teeth can be r^ulatcd 
bj' internal secretions or hormones. In that peculiar 
disease or disturbance of growth, acrom^aly, which 
sometimes attacks men or women, the jaws and the 
parts of the skull concerned in mastication are particularly 
liable to become oveiwown. The growth of the jaws 
is alro influenced, during normal development, by 
secretions or substances thrown into the circulating blood 
by such glands as the pituitary and thyroid. A survey 
of the dental and maxillary development of the higher 
primates reveals such various degrees of caninism as arc 
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shown in fig. 172, reaching its greatest manifestation in 
the gorilla and the least in man. We have reason to 
suppose that these various forms have all been evolved 
from a common type, and at the present time we have 
the strong hope that a better knowledge of the laws 
which regulate the growth and development of the body 
will reveal to us the exact manner in which these various 
degrees of caninism have been produced. In the stages 
shown In fig. 172 there is only one real iM-eak in the 
series—that between those represented by nun and by 
the female chimpanzee. Does Eoanthiopus serve to 
bri<^ that gap ? 

We have only the lower canine to help us in answering 
this Question, and it forms only part of the canine shears. 
We nave seen chat the first lower premolar and the 
lateral incisor are also intrinsic parts of the canine 
mechanism. To give a complete answer we need not 
only the canine teeth but their neighbours on each side. 
The condition of the lower canine can only be explained 
by supposing that the canines had passed some little 
way from the anthropoid towards the human condition. 
We have seen that the crown of the Piltdown canine was 
worn in a peculiar manner, and that its dimensions were 
rather small when compared with those of anthropoid teeth. 
Occasionally we do find anthropoid dentitions in which the 
lower canines are worn in a manner not alt(^cther unlike 
the wear seen in the Piltdown specimen. When such 
cases arc examined it is found that the wear is due to the 
upper lateral incisor, and that the lower canines are less 
widely separated than is usual 1 infer, therefm-e, that 
in Eoantnropus the lower canines had under^ne an 
approximation, and that the partial twist which brought 
them more in line with the incisors than with the molar 
teeth had taken place. Tbeir chief opponents were not 
the upper canines but the upper lateral incisors. In 
brief, there is an indication that the humanisation of the 
canines had begun in the Piltdown race. In the 
Heidelberg mandible, which Dr Smith Woodward 
supposes to have belonged to a form of mankind 
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contemporary with the Piltdown race, the humanisation 
of the'canine teeth is complete. That feet has an 
important bearing on the place we are to assign to the 
Piltdown race in our ancestral tree (fig. 187). 

In supplying the missing parts of the Piltdown mandible, 
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and the missing teeth, we must be guided, to a con¬ 
siderable extent, by the corresponding parts of anthropoid 
apes. In fig. lyt is reproduce a reconstruction of the 
Piltdown mandible which differs only in detail from the 
htcr reconstruction by Dr Smith Wo^ward. A drawing 
of the mandible and teeth of a female chimpanzee is also 
shown in fig. 173. The reconstruction of the missing 
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premolar teeth of Eoanthropus is attended by certiun 
difficulties. We have seen that the first lower premolar 
tooth is specially modified to serve as an opponent for the 
upper canine in all anthropoids (fig. 17*)* Was the first 
premolar so modified in Eoanthropus ? If the upper canine 
interlocked as in anthropoids, it must have been shaped 
as represented in fig. 176, p. 480. If it did, no mark of 
contact is apparent on the lower canine, which is worn, as 
we have seen, in a peculiar manner. We have to remem¬ 
ber, too, that the articular eminence and glenoid cavity 
for the articular condyle of the mandible fa^ witness to 
the fact that the chewing movements of Eoanthropus 
were those of modern man. What, then, was the form of 
the upper canine, and what was its mode of articulation 
with the lower teeth ? The solution of these difficulties 
must be resolved by future discoveries. In the Piltdown 
mandible (fig. 173, A) I have carried the cutting ^ges 
of the incisor teeth 36 mm. in front of the zero point— 
between the last premolar and first molar. In his original 
reconstruction Dr Smith Woodward carried the incisor 
point 42 ram. forward. In the female chimpanzee shown 
[q fig. 173, B, the incisors are only 30 mm. in front of the 
zero point. In any reconstruction Eoanthropus must be 
given a large development of front teeth. 

When we come to deal with the molar teeth we feel 
we are again back on safer ground. The characters of 
the manaible itself, so far as they have guided us to the 
place which we must assign to Eoanthropus amongst the 
higher primates, have taken us in an anthropoid rather 
tlun in a human direction. The molar teeth leave us in 
no doubt; they are human. If the question is asked : 
What are the characters of these teeth which are so 
essentially human f it must be confessed that a direct 
and explicit answer is not easily returned. We recognise 
at once the face of a friend, but we maj^ be unable to 
name the number of points which enter into the act of 
recognition. We become familiar with teeth—we know 
the appearance of the various anthropoid forms, the various 
human forms—and yet we find it well-nigh impossible, 
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except at excessive length, to state the marks of identifica¬ 
tion in scientific terms. Regarding the essential humanity 
of the two molar teeth fixed m the Piltdown mandible there 
has never been any diversity of opinion. There was the 
same instant recognition of the human characters in the 
teeth of the Heidelberg mandible. The mandibular bony 
hame of that specimen is massive and bestial, but the 
appearance of the teeth sealed its humanity. However 
we may waver over the Piltdown mandible, the dear, direct 
evidence of the molar teeth comes ever to our aid. 
Their dimensions alone arc not particularly remarkable 
when compared with the largest dentitions of primitive 
human races. The front-to-b^diameter—the “proximo- 
distal ” as it is technically called—of the crown of the first 
molar is 12 mm.;‘ of the second 12*5 mm. (| inch). 
The third molar is missing, but from the indications given 
us by the pits for the roots we may safely infer that it 
was as large as the second. The total length of the 
molar series was thus about 37 mm. In primitive 
modern races the total molar length does occasionally 
reach 40 mm., but the average falls short of the Piltdown 
measurements. The molar teeth with which wc may 
most profitably compare those of Eoanthropus are those 
in the Heidelberg rnandible. (n that specimen the first 
molar is- ir6 mm. in length of crown, almost the same 
as in Eoanthropus ; the second 127 mm., also the same ; 
the third, 12-2 mm-, corresponds to the estimate made for 
the third Piltdown molar. 

When, however, we place the teeth of modern 
Englishmen in comparison we see a marked di/feence. 
Some time ago I made a series of measurements on 
twenty-two English students of medicine. In them the 
first lower molar had a mean length of 10*2 mm., the 
second 10-1 mm., the third 9*1 mm., the total molar 
length being 29-4 mm.—7-6 mm. less than in Eoanthropus. 
Every one who has made extensive examinations on the 
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tooth development of ancient races—of people who 
lived in the Neolithic, Bronze, or early Iron ages— 
is convinced that there has been a reduction in the 
molar development of the more highly civilised races. 
We do not know the exact means which has wrought 
this change in the human body, but we do see the 
order in which the teeth under^ reduction. It will 
be noted that in the English students the molar teeth 
diminish ^m first to third. In Eoanthropus and 
in the Heidelberg jaw, the reduction does not come 
in that order—almost the opposite. The second is 
larger than the first; -the thiid is also larger than the 
first, if equal to or perhaps smaller than the second. 
If we examine the molar teeth of such primates as the 
gorilla and baboon, in which the teeth reach the zenith 
of dental development, the o-dcr is exactly the reverse 
of that found in modern highly civilised rac«. The 
lower molars increase in size from first to third. It 
will be remembered that we fixed the zero point in 
the dental scries between the last prcmokr too* and 
first molar. Increase or reduction commences in the 
teeth furthest removed from the zero point. In the 
molar series the third or last is the one to show the 
initial change, whether it be retrogressive or progressive 
in nature. . 

The anatomists of a former generation were inclined 
to rely on the relative development of the molar teeth as 
a guide to the affinity of anirnal forms. There can be no 
doubt as to the close structural relationships between the 
gorilla and chimpanzee, yet as r^ards the d^rce of 
molar development they represent opposite conditions. 
In the average gorilla the third molar is the largest of the 
series ; in the average chimpanzee it is the smallest. In 
one there is a progressive molar development; in the other 
there is a retn^rade one. If we recognise a state in 
which the two last molars of the lower ^aw are of about 
the same rize, as the normal or *‘ plenJ condition, then 
we may distinguish those dentitions in which the third 
molar is the largest of the series, as in the gorilla, as 
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siK>ra-pleru] the condition in the chimpanzee and 
modern man as « sub-plcnal.” As regards molar develop¬ 
ment E^nthropus must be placed in the plenal group— 
perhtM in the supra-plenal. 

When the chewing surfaces of the molar teeth of 
^nthropus are examined, it is seen that five cusps are 
clwrly marked on each—two outer, two inner, and a fifth 
which is situated on the hinder border, near the junction 
of that border with the outer. The molar teeth of 
^ntbropus were thus provided with the normal com¬ 
plement of ctisps. It is the'fifth cusp which is of chief 
interest. In the dentitions I have described as supra- 
plenal the fifth cusp reaches a higher development in 
the third molar than in the first; in plenal dentitions 
the fifth cusp IS larger on the crown of the first than of 
third rnolar; in the sub-plcnal form the fifth cusp 
disappears mom the last molar and becomes reduced or 
disappears from the second also. Indeed, it is not un¬ 
common to see modern dentitions in which the fifth cusp 
from all the lower molar teeth. In the 
HeidclberB teeth the fifth cusp is present on the crowns of 
all the molars. In Eoanthropus we do not know what the 
condition was on the third molar, but we can see that the 
ntth cusp of the second molar, although not quite so 
laree as in the first, is still well developed, and we may 
infer tlut it ^ present in the third of the series. We 
have thus evidence that the molar teeth reached a plenal 
development at least-a decree which I have not observed 
in any modern human dentition. 

A plenal devdopment of the molar teeth must be 
regarded as * primit^e feature. So, too, U the reUtive 
narrowncM of the Piltdown molars. The length or 

'» ercater thti their 
width—the measumraent made between the cheek and 
on^e margins. The width of the first molar is lo mm.; 

T' and chimpanzee 

the length of the molar crowns is greater than the width ; 
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in modern human races the width is equal to or greater 
than the length, although individual exceptions are not 
rare. In the Heidelberg molars the length slightly 
exceeds the width. Still, the narrowness of ue Piltdown 
molars reminds us we are dealing with human teeth of a 
primitive form. 

Of late years a study of the pulp cavities of the teeth, 
of their roots, and of the manner in which the teeth are 
implanted in the jaws, has thrown quite a new light on 
some of the problems which relate to the origin of man. 
The introduction of X-rays as a means of transillumina¬ 
tion has made it possible for us to examine the buried 
parts of the teeth without destroying the mandibles in 
which they are implanted. It was the study of the pulp 
cavities and roots of the teeth of Neanderthal man which 
permitted Dr AdloflT ^ to produce convincing evidence 
that this mid-Pleistocene race could not stand in an 
ancestnd position to modern man, but represented a 
terminal offshoot from our ancestral stem. 

When the mandible and lower molars are examined by 
means of X-rays, the central cavities of the molar teeth, 
containing the sensitive living pulp tissue, are seen as 
comparatively clear spaces in the opaque b^ies of the 
teeth (see fig. 65, p. 19!). In anthropoids, such as the 
gorilla and chimpanzee (fig. 174), the pulp cavities are 
comparatively shallow spaces between the crown above 
and upper ends of the roots below. The cavity is situated 
on a level with the neck of the tooth—the junction of 
the crown with the body of the tooth—-the part formed 
by the fusion of the upper ends of the roots. In each 
ol the three anthropoid molars the two roots diverge 
widely, especially in the chimpanzee (fig. 174). The 
roots of the second and third molar rea», or even pass 
beyond, the canal containing the dental nerve in the 
substance of the mandible. Two other points may be 
noted to complete an imperf«t picture of the anthropoid 
lower molars : (i) on passing from the first to the third 

' For rvferencet to Dr AdloCPs receac publkotioiw, tee Anat. Ann., 
1913, voL xlv. p. 191. 
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molar the pulp cavity tends to become situated more 
decpljr as rewds the upper or alveolar border of the 
maodible ; (a) extensions of the pulp cavity are continued 
to the tips of the roots ; through tne cajials in the roots 
vessels and nerves reach the pulp cavity. 

When we compare those X-ray pictures of the lower 
molar teeth of anthropoids with skiagrams obtained 
from human mandibles certain differences Mcome apparent 
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(fig. 175). If. for instance, a tracing of the molar teeth 
of ^thropus, as revealed by the skiagram published 
by Professor Underwood, is compared first with the 
tracings shown in fig. 174. and then with the various 
tracings of human moUrs shown in fig. 175, wc cannot 
have any doubt as to the group to which the Piltdown 
^lars must be assigned. They belong to the human 
^up; they arc rc^kably like the modern teeth 

molars 

are W only about la mm.; in modern molars 
a root length of ij mm. is not unfrequently seen. The 
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roots are curved and well seMtated) assuming a form 
which may be seen in the manuibles of the more primitive 
races of modern man. The spread and curvature of the 
roots is rather less than in the chimpanzee. The third 
molar is unfortunately missing, but its socket is evident. 
The appeararvee of the socket of this tooth, as revealed 
in the skiagram, ut first led me to infer that the mandible 


\ 


PILTOOWN 


lea 


KRAPiNA. HClOr.LBCRQ. 

Via. 17c.—SkiMmoM of tb« (bt«« luw»r nkaton of o motlem KamMut, of 
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BMA. 

must be that of a young adult in which the third molar 
tooth was not fully erupted—the crown had not quite 
reached the chewing level. A closer examination of the 
actual specimen has shown that there are no good grounds 
for supposing that the third molar had not come into use. 
As in anthropoids, the roots of the last Piltdown molar 
reached the a^ntal canal (fig. 174). That is also the case 
in the Heidelberg mandible, and occaMorudly this con¬ 
dition also occurs in the mandibles of modern races. 
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Another very remarkable feature of the molar teeth of 
early human race* is also shown in fig. 17^. In anthropoid 
rnolar* we have seen that the pulp cavities, even in young 
adults, arc comiwatively small. That is also true of the 
pulp cavities of the molar teeth of modern human races. 
In the Neanderthal race there was, as we have already 
seen, a remarkable development of the pulp cavities 
particularly well shown in the specimen found by 
Erofewr G. Krambergcr at Krapina, in Croatia (fig. 
* 75 ) C). The pulp cavities in many of the Krapina 
molars almost extend to the tips of the roots. This 
condition is present to a greater or less degree in the 
teeth of all members of the Neanderthal race. It is a 
character of that race. It is equally apparent that it is 
not a primitive feature, for it is the opposite to what 
obtains in anthropoids and primates generally. Here 
then, is a very remarkable fact which throws a sidelight 
on the antiquity of man: by the middle of the Pleisto¬ 
cene penod there was a race of men which showed a 
wy aberrant and highly specialised mode of tooth 
development. 

The cnlargen^nt of the pulp cavities is seen to have 
a retnarkable efiect on the manner in which the teeth 
are implanted in the jaws. It is very clear from fig. 
* 75 ) that the pulp cavity enlarges at the expense of 
the roots ; the roots of the teeth be^me very short, 
the body long and deeply implanted In the mandible. 
In the moW teeth of modern man the pulp cavities 
].e above the level of the upper or aIveo£ Lrgin S 
the jaw; this is also the case in anthropoids. -VV^ may 
rwd It-as the primitive condition. It is true that 

» downward 

^tension of the pulp cavity to take place. We have 

ill• the condition 
m which the pulp cavity lies above the alveolar border, 
as m t^ moW teeth of carnivorous animals, which we 
may call the «cvnodont" form. There is the oth« 

.*^'5 man, where the pulp cavity 

extends deeply withm the substance of the jaw, ruling 
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the molar teeth of cud-chewing animals—a form which 
we may call ” taurodont.” Now when we examine the 
molar teeth of Heidclbeig man there can be no doubt 
that a considerable d«ree of “taurodontism ” is prewnt 
The pulp cavity of the third molar is large and sinks 
deeply in the substance of the mandible. The other 
characters of that mandible show us that in the Heidclbeig 
jaw we arc dealing with a rather early and masMvc form 
of Neanderthal man. The pulp cavities of the Piltdown 
molars arc also large, but there is no indication of a 
downward extension of the pulp cavity below the alveolar 
margin. We do not know wlwt the condition may have 
been in the missing third molar tooth. We do know, 
however, that with the appearance of taurodontism the 
body of the tooth enlarges so that the constriction or 
neck at the junction of body with the crown of the tooA 
tends to disappear. That constriction is well marked in 
the Piltdown molar teeth. Although the pulp cavities 
are large in the molar teeth of both those species of 
early inen—Heidelberg and Piltdown—yet only in the 
former do we see distinct evidence of taurodontism. 

If we sum up the evidence relating to the mandible 
and teeth of Piltdown man we must, in the first pl^ 
emphasise the remarkable mixture of human and ape-like 
characters which they exhibit. The mancUble, as wc^ have 
seen in a previous chapter, was marked by many simiM 
traits, particularly in the i^ion of the chin or symphysis. 
The articulation for the mandible, on the temporal bone 
of the skull, does not differ from chat seen in skulls of 
living races of a primitive type. The molar teeth are 
essentially human. On the other hand, the canine tooth, 
in its form and size, is more ape-like than any canine ever 
l^orc attributed to a human being. In shape and size it 
is in keeping with the mandible, but even when these 
admissions are made, certain difficult problems remain to 
be solved. One of these relates to the upper ranme 
teeth, which must have been equally simian and pointed. 
The method of articulation between the upper and lower 
canine teeth cannot have been as in apes, because the 
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joint lor the mandible on the base of the skull shows that 
the tooth movements were those which take place in 
modern nian. Whatever the exact form of articulation 
between the upper and lower canines may prove to be 
It 18 certain that the discovery at Piltdown has revealed 
a human being in which certain anthropoid features were 
well marked in the teeth and jaws. It is also equallv 
certain that the brain had passed far beyond an anthropoid 
stage of development. ^ 


CHAPTER XXVIl 


THK FACS or FOSSIL MAN 

Thb picture we form of a human being is chiefly based 
on the appearance of the face. It is therefore natural 
that we should try to restore the facial outlines of our 
fossil ancestors. At the most it is only the bare skeletal 
outline we can rebuild ; we cannot hope to restore the 
living countenance. Imperfect as the picture must be, it 
is w3l worth our pains to sec how far it is poswble to 
reconstruct the face of so ancient and interesting a human 
form as that found at Piltdown. Fig. 176 snows the 
materials on which our picture has to be framed. There 
is, in the first place, halt of the lower jaw ; that forms a 
large part of the outline of the face. In the second place, 
there is the left corner of the forehead and left temple. 
In the third place, the nasal bones, which form the bridge 
of the nose. In the fourth, there U the root of the 
zygomatic process, which guides us to the width of the 
face and prominence of the cheeks. From such materials 
we ought to be able to build up an outline of the face, 
at least in its more general aspects. 

In a former chapter an account was given of an 
experiment in the reconstruction of skulls. As regards 
the contour of the forehead, when seen in profile, that 
experiment was a failure. On the other hand, as is 
shown in fig. 177, the width and height of the frontal 
region were corre^y reproduced. The skull thus re¬ 
constructed, that of an Egyptian woman, had a forehead 
of average human dimensions. The temporal lines, as 
they ascend on each side of it, cross within the 50*mm. 
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vertical line* a little above the »upra*orbjtaI ridges. The 
minimum width of the forehead was 98 mm. In fig, 
178 the reconstructions of the Piltdown and test skulls 
are compared. In the fossil skull the temporal lines arc 
wider apart than in the test skull, the minimum frontal 
width of the former being between 100 and 105 mm. 
The forehead represents the anterior wall of the brain 
chamber, and the reader may naturally infer that with 



Eoanthropus 


Fio. 174—RecnutracliM »ftlM Sue of Eo«nUtfop«i •• mm in profile 


a wide forehead the frontal lobes of the brain of 
Eoanthrtmus must also have been above the average 
width. We must take into aaount the thickness of the 
frontal bone ; with a thick frontal bone, such as that of the 
Ptltdown skull, the temporal lines arc necessarily more 
widely separated than in a modern thin-walled skull. 

If the frontal views of the skull reproduced in fig. 177 
he examined, it will be seen that the temporal lines, as 
they ascend the forehead, soon pass outride the 50>mm. 
lines, and at the point where they cross the coronal 
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suture—that point being known as the **stcp^nion**— 
they lie 10 mm. outside the 5^mm. limit. The “intcr- 
stephanic” width of the frontal bone of the test skull is 
thus 120 mm.—a very common measurement in modern 
skulls. It must also be noted that if the temporal 
muscles arc laige, their origins will be placed higher on 
the vault of the skull, and the temporal lines, which 
circumscribe their origins, will approach nearer to the 
middle line of the vault than when the temporal muscles 
are small. An English skull showing a high position of 
the temporal lines is represented in 179. In skulls 



Ftci. 177.—FroMal viti* ei a teeMiatrweud ikaH. confared wiih a cast of tbe 
onginal—that of an Egyptian iroinaQ. 


of fossil men we expect to find large temporal muscles, 
and the temporal lines high up on the vault of the skull 
so that the interstephanic diameter becomes reduced. In 
the reconstruction of the Piltdown skull, shown in fig. 
178, the frontal bone is poised so as to represent the 
smallest possible frontal width ; it has b^n pushed 
inwards to a d^ee which somewhat interferes with the 
symmetry of other parts of the reconstruction. It will 
be seen, however, that even when the frontal r^on 
is unduly contracted, the temporal lines cross the 
coronal suture 10 mm. outside me 50-mm. line. The 
interstephanic diameter in the Piltdown skull is not less 
than 120 mm., and the temporal lines do not ascend 

3 > 
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further on the vault than in the majori^ of modern 
skulls. That is rather an unexpected f^t when we 
remember the size of the lower jaw and the prominence 
of the canine teeth. In the characters of the forehead 
Piltdown man does not fullU our expectation; the 
forehead, instead of being narrow, low, and receding, U 
wide, fuU, and prominent. 

In hg. 179 the right half of the forehead of the 
Gibraltar ski^ is set 1 :^ the side of the opposite half 
of an English skull to again recall the points of diflerence 
between the Neanderttud and modern types. In the 



Pio. 17s.— FnmUl view of m NcotMnceion of (he Ptltaown ikull by th« 
Artbor, eQ*p>red with Dm iMoiMniclioin of (be lat >k»ll. 

Gibraltar skull the forehead is low but wide; the 
temporal line ascends on the outer side of the co-mm. 
line. In the English skull, one with uncommonly large 
temporal muscles, these lines are situated inside the 
co-mm. standard; the frontal width is unusually low. 
In the English skull the frontal boss or eminence is well 
marked ; it can scaredy be detected in the Gibraltar 
skull. The main point of dificrence between these 
two types lies in the conformation of the supra-orbital 
ndge. In the Neanderthal type this ridge forms a 
prominent continuous bar of bone, commencing above 
the root of the nose and ending externally in the angular 
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or malar process. In the modern type (fig. 179) the 
supra-orbital ridge is divided into two parts, inner and 
outer. As already pointed out, the supra-orbital ridges 
and angular processes must be Included in the bony 
scafiFblding which is thrown out from the skull for the 
purposes of mastication. Hence in primitive races, with 
large jaws and strong chewing muscles, these bony ridges, 
particularly the angular processes, are well developed. 


Flo. 179.—Fraonl view of the nelw half of the Gihniar skolt end 
modao Boflfali ikall eet Me rfde to Aow the dMtrcaee 
Neeatierthariiid aoden tjrpet ofneeheed. 


It is unfortunate that so little of the forehead of 
Eoanthropus has been preserved. We have the whole 
of the left angular process and the commencement of the 
supra-orbital ridge. A sttidy of these parts shows us, 
in the first place, that the supra-orbital ridges were not 
modelled as in the gorilla, chimpanzee, Pithecanthropus, 
and Neanderthal man, and, in the second place, that they 
were different to those of the modern type of man. l*he 
angular processes in the Piltdown forehead were remark- 
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ably short and stout; they did not form projecting 
lateral knobs, such as are seen in Neanderthal skulls 
and in primitive specimens of modern man. In the 
young orang and in the skulls of children we find angular 
processes somewhat resembling the Piltdown type. Pilt- 
down man was evidendy marked bv peculiar features quite 
diflerent from any known form ot fossil man or ape. 

Neanderthal man is characterised by the great width 
of the supra-orbital bar ; from one angular process to the 
other it measures from 120 to 128 mm. Wc expect to 
find a great supra-orbital width in ancient and primitive 
types of man, and hence it was natural that we should 
expect such a feature in Eoanthropus. In modelling his 
first reconstruction. Dr Smith Woodward was influenced 
by this belief. In fig. 180 is represented the left half of 
the original model ofEoanthropus. The angular process 
projects 10 mm. beyond the 50-mm. vertical, giving a 
tot^ supra-orbital width of 120 mm. The temporal 
lines, as represented in the model, have quite a diffiu-ent 
direction from that seen on anv other human skull. In 
fig. 180 is also shown the right half of the forehead of 
those round-headed men who first landed in England 
during the Bronze age. They had remarkably prominent 
supra-orbital ridges and angular processes—oflering a 
striking contrast in this respect to Eoanthropus. The 
temporal line, after leaving the angular process, draws 
inwards on the forehead until it touches the 50-mm. 
limit, and then begins to pass outwards as it ascends, in 
the manner seen in all known types of men. If, however, 
wc were to tilt the vault of the Bronze skull downwards 
and inwards for a little wav, wc should produce exactly 
the same disposition of the temporal lines and of the 
angular process as are seen in the original model of 
Eoanthropus. It is highly probable, then, that the peculiar 
frontal features seen in the original model of Eoanthropus 
are reconstructiona!, for when we poise the frontal frag¬ 
ment in Eoanthropus as in all known human skulls, thS, 
as IS shown in figs. 178 and 181, the features normal to 
all types of men are reproduced. In my first attempts to 
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reconstruct the PtUdown skull 1 also believed that the 
supra-orbital r^ion of the forehead must be made wide, 
but this belief ^ad to be abandoned in order that the 
Mrts belonging to the middle line of the vault might 
^ into their proper places. 

We have been discussing the characters of the forehead, 


BRONZE AOC EOANTHROPUS 
PiQ. tSoL—Fnwlal viev of Ike left lul/ of the orifinal model at BoMithrOpm 
ooMUMlod with the oppoifte half of e Bro«te>oc< Kngliih ikotl. 


tvhich, in a strict anatomical sense, does not form part of 
the face but of the cranium. For the anatomist the 
face commences at the root of the nose and ends at 
the chin, thus including those parts which form the eye- 
sockets, the nasal cavitv, and the mouth. When the 
anatomist measures the length of the face his upper limit 
is the nasion—the point of junction between nasal bones 
and the frontal; hts lower, the under margin of the chin. 
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In the reconstructions of Eoanthropus, shown in 6gs. i8o 
and i8i, the len^h of the face is represented as similar 
to that of mod^n man. The wiath of the face is 
measured between the zygomatic or check arches. Now, 
on the left temporal bone of Eoanthropus the root of the 
zygomatic arch is preserved (fig. 178), and we have thus a 



MODERN ENGLISH EOANTHROPUS* 


PlO. iSi.—rroaUlTkwotUMiight hU/ ot Dm forahMd ud of a nodem 
BBflMNnM coatnMcd with tiw left half of the Pflidown Unll. m tMon- 
unctid by the AiMhet. 

means of judging the total width of the face. As may be 
wn in 180 and 181, we are agreed that in width of 
face Eoanthropus and modern man are not unlike. In one 
reconstruction the bizygomatic diameter is represented as 
140 mm. ; in the other—the original mode)—as 146 mm. 
In width of face Eoanthropus was very like the modern 
Chinaman. Another difference between the reconstruC' 
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ttons shown in 180 and 1 8 x relates to the width of the 
jowls, measured Mtwcen the angles of the lower jaw. In 
iMth reconstructions the width is represented as 100 mm., 
quite a common dimension in modem human faces *, but 
in the original model (fig. x 80) the side contour of the 
face is that seen in apes, while in the other (fig. 181) the 
human form is reproduced. The ape-like contour is due 
to the fact that in the original model the lower jaw is set 
at a very oblique angle. 

In the nasal bones of Eoanthropus we again come 
across features which are eminently human. In shaoe 
and size they are short and thick. They resemble the 
nasal bones seen in n^roid and in Mongolian races.' 
If merely the nasal bones had been found at Piltdown, 
anatomists would have agreed that an andent representative 
of a n^roid race had been discovered. If merely the 
canine tooth or mandible had come to light, they would 
have been equally convinced that they had to deal with 
parts of an anthropoid. If merely the skull bones had 
been recovered, Eoanthropus would have been regarded 
as purely human and given a position in the immediate 
ancestry of modern man. 

From the nasal bones and from the size and shape 
of the upper canine teeth (sec figs. 180, i8r), we are 
assured that the nose must have bwn wide and flat as in 
negroid races. We must infer, too, from the retreating, 
a^-Iike chin, from the size of the canine and incisor 
teeth, that the mouth and jaws formed a projecting muzzle, 
more so than is the case in any known type of fo«sU man. 

From the cursory survey just given, the reader may 
have concluded that, so far as the recons^uedon of 
the face of Eoanthropus is concerned, there is no sure 
foundation of fact on which the anatomist may build. 
That is not the case. In fig. i8a a problem in fwe 
reconstruction is presented. The skull is from a native 
Tasmanian with a palate only xo mm. shorter than that 
of Eoanthropus. In this problem of face reconstruction 
we are given, in the firet place, that part of the mandible 

> Fot detail* of mouvrements of nasal bones, see reference on p. 4^6. 
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which is shaded and thr<e teeth. From these we could 
reconstruct the complete lower jaw with a Uir d wee of 
accurac7. In the second place, we are given ^ those 
parts of the skull which are shaded—replicas of the 
Piltdown fragments. The problem is to reproduce 
the parts of the face and forehead shown by stippled 



which ktvc U» be 61M m /rom iafereoM in rMooilractiac Ux HMftwn 


TASMANIAN 


lines. Our first step U to complete the mandible and 
place Its condyles in their sockets, in front of the ear- 
passages (fig. i8a). The second step is to complete the 
zygomatic areh: nota difficult procedure, for its commence¬ 
ment and Erection are given us, and so is the angular 
frontal bone, to which the arch is indirectly 
jmn^. Two othw points help us ; the lower border 
of the orbit ts nearly on a line with the uj^r border of 
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the zygoma, and the root of the nasal bones occupies 
nearly the level of the plane A-B, on which the skull 
is poised. 

in the skull shown in fig. 182 it will be seen chat the 
tip of the coronoid process of the mandible just reaches 
the zygomatic arch. That is the usual relationship in 
anthropoid skulls and in human skulls of a primitive 
type. We therefore, in estimating the length of the face 
of Eoanthropus, flex the mandible until the coronoid 
process reaches the zygomatic arch. At that angle the 
chin reaches its normal position and marks approximately 
the lower limit of the face. Having thus estimated the 
length of the face, it is an easy matter to reproduce the 
palate and upper teeth, for they hold definite relations to 
the lower. The lower border of the zygomatic process 
ends above the first molar tooth in both men and 
anthropoids. 

As the Piltdown mandible shows many simian traits, 
it will be well to see how far the methoa just employed 
for the reconstruction of the profile of a human skull can 
be applied to that of an anthropoid. For this purpose 
the skull of an orang has been se/eceed, because, as already 
mentioned, there are some features in the Piltdown 
forehead reminiscent of the conformation seen in the 
orang. The problem and its solution are presented in 
fig. 183. The plane of orientation, A-B, has been used 
for orientation as in fig. 1S2. In the human skull the 
forehead extends forward on that plane to a point which 
is 100 mm. in front of the ear (fig. tSi); in the orang 
the forehead is rather than 80 mm. in front of the 
same point. When, however, we look at the lower line 
(C-D, figs. 182, 183), which is drawn mm. below and 
parallel to A-B, we see the conditions are reversed. The 
snout or jaws in the anthropoid face project 135 mm. in 
front of the car-passage, while in the primitive Tasmanian 
the projection is less than 110 mm. In man the forehead 
projects, the jaws recede ; in the anthropoid the opposite 
IS the case. There is another striking diflerencc: the 
zygomatic arch is lower on the base of the skull—lies 
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nearer to the C-D line—in the anthropoid than in the 
human akull. That is an anthropoid character. It is 
plain that if wc were given those pacts of the orang's 
skull which corresponcf to the Piltdown fn^ments and 
asked to reproduce the original, we could not do otherwise 
than construct an outline similar to that shown in hg. 183. 

Let us apply the same method to the reconstruction 
of the face 01 a Neanderthal skull, such as that found at 
La Chapelle. The forehead in this case reaches forwards 


Fia l8>—]*nate«/ClMllwllofuiono(. The parts wtikh m Uiown by 
ttfppM lioas ue thoac aWnc >a the nhdovn tkoll. 

to a pmnt which is 120 mm. in front of the ear, compared 
with 100 mm. in the Tasmanian and 60 mm. in the orang. 
When, however, the position of parts on the line C-D 
is examined, it is seen that the jaws project less than in 
the Tasmanian. The ancient extinct Neanderthal type is 
less prt^nathous—is less simian than the Tasmanian. And 
yet the jaws and teeth are more massive. It will be seen, 
too, that the zygoma is situated low down on the base 
of the Neanderthal skull, as in anthropoids. 

By the application of this method to the Piltdown 




THE FACE OF FOSSIL MAN 


49 * 


fragments we obtain results which give a reliable indica¬ 
tion of the size and form of the face of Eoonthropus 
(fig. 185). The reconstructed cranium is orientated on 
the plane or line A—B. We have only part of the fore¬ 
head preserved, the part represented by the angular 
process. There cannot be any difference of opinion as to 



Pia. 184.—ProCle of tiw La ChaptDe^s-Sakili Wall. Tba Mit* repKteoUil 
lOpplad Hom are (hoae which hare to be filled bx Uftrence <• the 
reoooiifwetioa of lha PtUdewa ekalL 


the distance of this process in front of the car. A ooint 
80 mm. in front of the ear marks the centre ot the 
process. The position of the corresponding point in the 
orang is 65 mm., in the Tasmanian skull yc mm., in 
the Neanderthal specimen 85 mm. The angular process 
of the Piltdown skull thus occufMCS a normal human 
position on the plane of orientation. The total projection 
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of the Tumani&n forehead was loo mm. (hg. 182), that 
of the La Chapellc forehead 120 mm.; we mav safely 
assign an intermediate amount to the Piltdown torchead 
—110 mm. (sec fig. 185). 

We now turn to the lower line (fig. 185, C-D) to 
ascertain how the maxillary or ^ial development of the 
Piltdown skull compares with that of the other skulls 


Fiq. i*$.-RecoM»n»eUi»ori>i*{»cW|»roai*otU>«roiidown»lnitl 

CMrUd oui by itw method dewribed in ilio ueL 

with which wc are now dealing. In the Tasmanian and 
La Chapellc crania the "muzzle” prdects almost 
no mm. in front of the ear*hole$. In the orang the 
projerton is greater—135 mm. In thePiltdown specimen, 
m smte of the simian characters of the mandible, the 
wiaJ projection is only a few millimetres more than in 
the Tasmanian skull. We can estimate the dtgree of 
prognathism by comparing the frontal and maxillary lines 



THE FACE OF FOSSIL MAN 


493 

fA-B and C-D in the above figures). In the orang 
(fig. 183) the muzzle projects 135 mm. in front of the 
ear-passage; the forehead 78 mm.; the amount of 
prognathism—the extent to which the muzzle projects in 
front of the forehead—is 57 mm. In the Tasmanian the 
prognathism is to mm. ; in the Piltdown skull it is not 
more than 5 mm. at the utmost. In the La Chapelle skull, 
notwithstanding the great jaws, there is really a degree 
of ” retrognathism ”—the muzde projects about iz mm. 
less than the forehead. Prognathism is a simian character, 
but it is one which was devdooed to only a slight extent 
in Eoanthropus. In spite ot the pointed canine teeth 
and massive jaws the fa« of Eoanthropus was essentially 
human. 

In fig. 185 several other features of the skull and face 
of Eoanthropus arc indicated. The zygomatic arch is 
situated at a lower position as r^rds the plane of 
orientation—the line A-B—than in human skulls of the 
modern type (fig. i8z). In this respect Eoanthropus 
resembled Neanderthal man and anthropoid apes. In the 
reconstruction shown in fig. 185, the tip of the coronoid 
process is placed on a levm with the lower border of the 
zygomatic arch—a position occupied by this process 
in figs. 182, 163, and 184. Further, the length and 
direction of the fibres of the temporal muscle, which are 
inserted to the coronoid process, are indicated by long 
stippled lines. The fibres of that muscle were no lon^r 
in the ancient types than in modern types of man. But 
as regards other muscles of mastication—the massetcrand 
internal pterygoid—the case was different. In ancient 
man these muscles were very large. 

There is another and final test which may apply to the 
Piltdown skull—one which brings out some of its peculiar 
characters. In fig. 186 a series of skulls is shown, each 
cut open from front to back so as to expose the parts 
which form the base. The series is so arranged as to 
bring the external meatus of the ear on the same vertical 
zero line. Each specimen has been set on a corresponding 
horizontal plane, represented by the line A-B. 
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The first point which impresses the anatomist, when he 
examines such a series, is that the basal axis in the orang 
—or in the skull of any large anthropoid ape—is as long 
eo so 20100 •0 20 20409 ) 


OnANG 


OlMALTAft 


Austrauan 


PILTI 


Kia tSA-*A tenet cf tkelli iMd open laoeitudioelly to tlMw the pent fomut^ 
(be bet* or Soar e( (be cnutiel caTiiiy. Both exiecael ead tntetael eotUlory 
■iteln ue thowBi Pitidewn I., froat the recotHtnKHoa bjr the wiriier; 
riltdoere n.,hem DrSaitb Woodevd't rceoa«racUon*~(erthercxplaaatioa 
in the text. 

as in the human skull, notwithstanding the hict that the 
human brain capacity is more than three times that of the 
ape. In the evolution of the higher primates the length 
of the basi-cranial axis or floor of the brain chamocr 
remained nearly constant as regards length. In the orang 
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(sec fig. 186) the basal axis reaches forwards to the 40-nim. 
vertical line ; this is also the case in the Gibrdtar and 
both reconstructions of the Piltdown skull. In the 
native Australian—a representative of the modern type— 
the basal axis falls 5 mm. short of the 40-mm. line. In 
all the types of skulls represented in fig. 186, the 

axis commences immediately behind the zero line_the 

line of the external auditory meatus—in all save the 
lowest drawing, which represents the condition of parts in 
Dr Smith Woodward's reconstruction of the PDtdown 
skull. There the basi-cranial axis is contracted to a 
d^ree which would seriously incommode Eoanthropus 
in the acts of breathing and swallowing. 

The sections shown in fig. 186 l>ring out another 
change which has occurred during the evolution of the 
human skull, and also one of the features of Eoanthropus. 
This relates to the expansion of the human cranial cavity 
in a backward direction as the brain assumed a greatly 
increased volume. The occipital wall in the orang 4 
skull ffig. 186) lies between 20 and 30 mm. behind the 
auricular vertical line; in the Gibraltar and Australian 
skulls the occipital bone reaches the 40-mm. vertical line, 
but in the Piltdown r^onstructions it falls short of that 
line. In the modern type of man, as represented by the 
native Australian, the brain, as it expands, tenos to 
elot^te or enlarge the skull in a post-auricular direction. 
In Eoanthropus the tendency was in an opposite direc¬ 
tion, to expand the skull in a pre-auricular or forward 
direction. Hence the high prominent bulging forehead 
of Eoanthropus. Attention is drawn to the curtailment 
or non-expansion of the post-auricular part of the head of 
Etunthropus in fig. 185. A vertical line (E—F) is raised 
from the hinder and lower angle of the parietal bone. 
The posterior border of that Mne forms an acute angle 
with the vertical line, somewhat similar to the condition 
in the orang's skull (fig. 183). In the Tasmanian and 
Neanderthal skulls (figs. 182, 184) the posterior border 
of the p>arictal bone slopes upwards and backwards, 
forming a more op>cn angle with the vertical line. 
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In this chuter we hmsh our surve;^ o( the structural 
features of Eoanthropus. Our inouiry has been pro¬ 
longed and tedious, for we have haa to give an account, 
not only of the features of this strange and ancient type 
of man, but to invent and to describe the methods which 
have to be applied if we are to place the reconstruction of 
skulls on a sound and scientific basis. So far as the ^e 
is concerned we can say with certainty that the forehead 
of Eoanthropus was well formed. It was high, prominent, 
and of a width equal to that of a modern human skull of 
average dimensions. The nasal bones were shaped exactly 
as in n^roid races, and we infer that the nose itself must 
have been not unlike the broad, flat organ seen in certain 
primitive living races. The dimensions of the face^its 
length and width—did not di/Io' from the corresponding 
faaal measurements of other primitive forms of men. 
Although the front teeth—the incisors and canines— 
cxceedM in siae those of any known form of man, and 
although the palate must have been of very great length, 
yet the degree of prognathism was not bej^nd the limits 
known to occur in living races. The forward extension 
of the frontal region masked the great size of the jaws. 
But if this was the efiect of the &ontal projection, the 
receding simian formation of the chin must have given 
the lower part of the face a conformation not unlike that 
seen in anthropoid apes. 
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A CHAPTSR OP CONCLUSIONS - 

Thosb of US who set out some thirt)' years ago to search 
for evidence which would throw light on the antl(mity 
of man believed we had to deal with a simple problem. 
We started under the conviction that there was only 
one kind of man—man of the modern type. We were 
certain that he was, like all other living things, subject to 
the laws of evolution, and that as we traced him, by means 
of fossil remains, into the remote ;Mst, we should find 
him assumi^ a more and more primitive shape and 
structure. Ine discovery of the remains of Neanderthal 
man in deposits of a mid-Pleistocene date confirmed us 
in our beliefs. With his great eyebrow ridges and his 
numerous umian traits. Neanderthal man was just such 
a being as we had pictured as our ancestor in the 
Pleistocene period. Then came the discovery of 
Pithecanthropus—an older and infinitely more primitive 
type of human being. He also answered our 
expectations, and we adopted him as our late Pliocene 
or early Pleistocene ancestor. It will be thus seen that 
we set out prepared to find that man as we know him 
now was of recent origin, that in the course of a short 
geological period—one which is estimated at less than 
half a million of years—a semi'human form of being 
became endowed with all the attributes of man. 

Then came the discoveries of the last ten years. 
Explorations at Combe Capelle and at Mentone revealed 
men of the modern type who, if not actually the 
contemporaries of Neanderthal man, were so closely 
W 3* 
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his successors in point of dme that it became impossible 
to believe that Neanderthal man represented a stage 
in the evolution of modern man. Further, when we 
came to review critically the facts relating to the earlier 
c^scoveries made in England, France, and Italy, we were 
compelled to admit that men of the modern type had 
been in existence long before the extinction of the 
Neanderthal type. 

With the recognition of Neanderthal man as a distinct 
kind or species of human being, our estimate of man’s 
antiquity underwent a profound change. We based 
our conception of the ancient world of man on the 
picture which meets our eye when we look abroad at 
the present time and see a world populated by races 
which are but variants of one prevailing human type. 
With such a picture in our minds we peered into the 
past, expecting to find that the population of every 
remote geological period was made up of only one 
type of man. The reewnidon of the true nature of 
Neanderthal man competed us to replace that picture 
with a different one-H>ne of an ancient populadon made 
up of, not mere varieties of one species of mankind as 
at present, but of totally different species and genera. 
Amongst this complex of ancient humanity we have to 
seek for the ancestors of modem man. The problems 
of man’s ori^n and antiquity are thus less simple than 
we had anticipated. 

We could have avoided our initial mistake if wc had 
kept in mind the condition of things in the anthropoid 
world. There, amongst the great anthropoids, we find 
three distinct typ^, two of them existing side by side 
in Africa (the gorilla and chimpanzee), u^ilc the third 
(the orang) survives in Sumatra and Borneo. They are 
90 like to nun in structure of body that we must, to 
account for the degree of similarity, r^rd all of them as 
colkteral descendants of a common stock. We do riot 
hesitate to think that the anthropoids retain, to a much 

f |r«ter d^ee than man, the structure and manner of 
iving of the ancient stock from which all four have 




A CHAPTER OF CONCLUSIONS 499 

^ the world of ancent and primitive humanity, we must 
baw jt on the conditions now existing among anthropoids, 
not on thoiw which hold for the modem world of 
mankind We should expect, then, when we go far 

confined to a limited 
part of the earth. Inside each group we expect to find, 
as amongst the great anthropoich, a tendency to produce 
vyieties or spwies. We have seen that many facts 
relating to ancient man which were formerly obecure 
or conflicting become easy of comprehension when this 
interpretation is applied. 

Another line of evidence ought to have raised a 
s^picion that we were underestimating the antiquity 
of man m our ^lier speculations, The anthropoliisL 
when he seeks for an explanation of the evolution and 
distribution of modern races of mankind, finds it necessary 
to make a large demand on the bank of time. We aU 
agree that modern human races, however different they 
may appear, are so alike in the essentials of structure 
that we must regard them as well-marked varieties of 
a common species. Let us look at the problem of their 
evolution m a concrete form, taking as opposite and 
contrast^ types of modern humanity the hir-haired, 
white-skinned, round-headed European and the wooUy- 
hured, black-skinned, long-headed negro of West Africa. 
We shall set those two contrasted types side by side and 
study them from a purely zoological point of view. 
Wc must admit that both are highly specialised types • 
neither represents the ancestral form. Now, in sccldne 
for the ancestral form of our breeds of dogs, of horsey 
or of cattle, we select one of a generalist and ancient 
type, such as we conceive might have become modified 
mtp various modei;n breeds. Wc must apply the same 
method to the elucidation of human races. If we search 
the present world for the type of man who is most likely 
ro serve as a common ancestor for both African and 
European we find the nearest approach to the object 
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I of our search in the aboriginal Australian. He Is an 
j ancient and generalised type of humanity ; he is not the 
direct ancestor of either African or European, but he 
has apparently retained the characters of tneir common 
ancestor to a greater d^ee than any other living race. 
If, then, wc accept the Australian native as the nearest 
approach to the common ancestor of modern mankind, 
can we form any conception of the length of time which 
would be required to produce the African on the one 
hand, and the European on the other, from the Australian 
type ? From what we have seen in Egypt, in Europe, 
and in North America it is certain that a human type 
can persist for many thousands of years. A human 
ty^ changes very slowly. Therefore, wc must make 
a liberal allowance of time for the mere differentiation of 
the modern type-of man into distinct racial forms. Even 
if we admit that the ancestral type from which all modern 
races of men have descended was as highly evolved as 
the Australian native, I do not think that any period 
less than the whole length of the Pleistocene period, 
even if we estimate its duration at half a milfion of 
years, is more than sufficient to cover the time required 
for the differentiation and distribution of the modern 
races of mankind. 

The proof that man of a modern build of body was 
in existence by the close of the Pliocene period is 
presumutive, not positive. So hu-, we have no ceruin 
trace of the type beyond the middle of the Pleistocene. 
Wc presume a greater antiquity in order to obtain a 
working hypothesis which will explain the facts now at 
our disposal. The human genealogical tree, given in 
fig. 187, represents, in a concrete form, the anthropologist’s 
working hypothesis. An inspection of that figure will 
show the reader how little wc know of the ancestry of 
modern races. Of the fossil predecessors of the Australian 
n^rve race we know nothing. With thepossible exception 
of the discovery made by Dr Hans Reck, wc have not 
found as yet a single trace of the Pleistocene ancestry 
of the negro. The discovery reported by I>r Hans 
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Reck, jf subscantiMed, points to the dil^rentiadon and 
wistcncc of a pure negro type in the Pleistocene period. 
We know nothing of the fossil remains of the Mongolian 
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tfpe in Asia because they have never been sought for. 
The North American Indian, whom we r^rd as a 
derivadve of the Mongolian type, was certainly evolved 
before the close of the Pleistocene period. Indeed, our 
knowledge of ancestral forms is confined to almost a 
single type—the European. That type, as we have 
already seen, was in existence by the middle of the 
Pleistocene period. In some of the ancient Europeans, 
such as those found at Cromagnon and at Grimaldi, 
n^oid traits can be recognised. At present the 
Mediterranean forms the boundary line iMtween the 
European and African types. One can readily believe 
that in former times the African type may have spread 
some distance into Europe. 

As already ssud, the genealogical tree depicted in fig. 
187 represents a working hypothesis, nothing more. 
When we try to represent tn su^ a form the structural 
relationship between existing and extinct human races 
we again feel the necessity of postulating a great antiquity 
for man. That becomes evident when we come to fit 
the phylum of Neanderthal man into the genedogica) 
tree of the human family (fig. 187V He was so different 
from oiodern man in every pointm structure that,in order 
t« account for his structural peculiarities, we have to 
represent his phylum as separating from that bf the 
modern human tjm at an early (Ute. In fig. 187 it 
mil be seen that 1 have shown the separation as having 
occurred before the middle of the Pliocene period. My 
reasons for selecting so early a date are : (i) that we must 
presume that man pf the modem type was evolved by 
the end of tBe Pliocene period in order to account for 
the difierentiation and distribution of the present races 
of mankind; (i) that the discovery of the Heidelberg 
mandible indicates the existence of a Neanderthaloid type 
of man at the commencement of the Pleistocene peri^. 

I am thus presuming that before the middle 5 the 
Pliocene period there was in existence a type of man 
sufBcientlv high to serve as a common ancestor for the 
Neanderthal and modern species of man. 
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We have seen that, m mid-Pleistocene times, the 
brain of Neanderthal man. in point of swe, was equal 
to that of contemporary forms of modem oun. His 
culture, that of the Mousterian age, was not a low one. 
We might suppose that the common Pliocene ancestor 
of these two sp^es of man was of a low type, and that 
after their separation from the common stem each became 
gradually endowed with a large brain and acquired a 
separate form of culture. The more feasible explanation, 
however, is to suppose, not that a large brain was an 
independent acquisition on the part of Neanderthal and 
the modern species of man, but that it was a common 
inheritance from their Pliocene ancestor. That is the 
most reasonable explanation which is available at the 
present time—the one which presumes that Pliocene 
man had already reached a brain standard far beyond 
that of any simian type of animal. 

When we come to fix the place which must be assigned 
to Eoanthropus in the human phylum, we find further 
evidence in support of man’s great antiquity. We have 
seen that in tne opinion of Mr Charles Dawson the 
“minimum geological age of the fossil cannot be of 
later dace than the early part of the Pleistocene period.” 
He is also open to the conviction that it may be much 
older, and on the evidence given in a former chapter we 
reasonably presume that Eoanthropus represents 
a Pliocene typic of man. 

The problem we have now to solve is this: Does 
Eoanthropus represent the stage of evolution reached 
by modern man about the commencement of the 
Pleistocene period, or does the Piltdown type, like the 
Neanderthal, represent a separate human speaes or genus 
which became extinct and left no progeny } Dr Smith 
Woodward’s answer to this question is given in his 
original communication to the Geol^cal Srae^.' “ It 
seems reasonable,” he writes, to interpret the Piltdown 
skull as exhibiting a closer resemblance to the skulls 
of the truly ancestral mid-Tertiary ap>cs than any human 
* Quart, /attm. Geat. Sac.^ 1913, voL Uix. p. 139^ 
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fossil skull hitherto found. If this view be accepted, 
the Piltdown type has become modified into the later 
Momtcrian (Neanderthal) type by a series of changes 
similar to those passed through by the early ai>es, 
as they evolved mto the typical modern apes, and 
corresponding with the stages in the development of 
the skull in the existing ape individual.' It tends to 
the theory that Mousterian man was a d^enerate 
oAfshoot of early man, and probably became extinct; 
while surviving man may have arisen directly from the 
primitive source of which the Piltdown skull provides 
the first discovered evidence.” Dr Smith Woodward’s 
answer to our question, then, is that Eoanthropus does 
not necessarily stand in the direct line which leads on 
to modern man, but represents more closely than any 
human form yet discovered the comrhon ancestor from 
which both the Neanderthal and modern types have 
been derived. 

We have seen that Eoanthropus in the size and shape 
of brain, and in the conformation of the skull, has a 
vtry high dwee of resemblance to modern man. The 
characters of the teeth and mandible, on the other hand, 
were more simian than in any other form of man The 
eyebrow ridges, so far as we can judge from the parts 
prc«rv^ were also peculiar. On the other hand, we find 
in the skidl of Neanderthal man numerous features which 
are also found in the skulls of anthropoid apes, particu- 
larly in th« pnl a and chimpanzee. In many ways the 
NttriderthaTskulls and brain casts are more simian, more 
onmitiw, than the corresponding Piltdown specimens. 

In the NcandmhJ type of man we find the canine teeth 
- reduced and the chin region of the mandible assuminj? a 
non-simian conformation as in the modern type of min. 
lo explain the cunous distribution of characters in those 
three types of rnan we have to postulate such a generic 

Th" Plioceneluman 

stem, from which we have derived the Neanderthal and 
modern types, is also seen to give origin to the Piltdown 
type. 


A CHAPTER OF CONCLUSIONS 505 

The common Pliocene ancestor which gave origin to 
three such types could not be of a very low form? At 
least in ^anthropus, as in Neanderthal man, the brain 
was equal in sire to that of modern man. If we supoose 
that in an early part of the Pliocene period there ww a 
form of man xn which the brain had attained a human 
siM, but in which the mandible, the teeth, and the skull 
still remained anthropoid in conformation, we have such 
a type as would serve as a common ancestor for Eoan- 
thropus, modern man, and Neanderthal man. In the 
course of evolution the first named retained the ancestral 
form of mandible and teeth; the last preserved the 
ancestral simian features of the skuU. It will thus be 
seen that 1 look on Eoanthropus, as on Neanderthal man 
as a representative of an extinct form of man. ’ 

We come, finally, to an important problem : What 
status are we to assign to Eoanthropus in the zoological 
scale of classification ? Dr Smith Woodward, in gmng 
Eoanthropus a generic rank, seems to me to have altered 
the scale we have hitherto applied to the classification of 
human forms. All admit that Eoanthropus must be 
regarded as a form of man. A complete analysis of 
the structural characters of the Piltdown type (so far 
as they are known to us), of the Neanderthal, and of the 
modern types of man will show that all are of equal rank 
and if we elevate one of them to a generic status we 
must do the same for the other two. Hitherto all 
modern races of men have been grouped under one 
species —//flwo The varieties of men which 

belong to the Neanderthal type are placed under the 
sMcific name of Homo ntanderthaUnsis {primirttriuiS 
It we apply the same standard of classification to the 
Piltdown type, then the name ought to be Horn dawioni 
not EMMtAropKf dawseni. For ray part, I would welcome 
the innovation introduced by Dr Smith Woodward if it 
could be applied all round. Without doubt distinct 
varieties of Eoanthropus and of Neanderthal man wiU 
be revealed by future discoveries—varieties which are 
sufficiently characterised to deserve specific names. 
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We now come to the position which must be assigned 
to the humanoid form found in Java by Professor Dubois. 
The thigh bone was shaped as in man, and we presume 
Pithecanthropus had a body fcishioned much like that of 
modern man. In size of brain and shape of skull, how- 
wer, this strange form occu{»cs an intermediate position. 
The stratum in which the remains were found is assigned 
to a late Pliocene or early Pleistocene date. Qwly 
Pithecanthropus represents an early stage in the evolu¬ 
tion of the human phylum. The evidence already 
adduced indicates that certain forms of early man had 
alr«<^ aj^ned a high development in the Pliocene 
pmod. Therefore in fig. 187 the stem represented by 
Pithecanthropus is shown as separating from the ancestral 
phylum of man at a late part of the Miocene period. 
We can only explain the existence of so primitive a term of 
human being at the end of the Pliocene period by adoptini? 
a hypothesis of this kind. * 

It is only when we come to draft a genealogical tree 
such as that shown in fig. 187, that we realise the trtwl 
significance of those extinct human types. When we 
Iwk at the world of men as it exists now, wc sec 
tJut certwn ra^ are becoming dominant; others are 
disappearing. The competition is world-wide and lies 
betwwn vwictics of the same species of man. In the 
world of fossil man the competition was different; it 
«as local, not universal; it lay between human beings 
Wonging to differem species or genera, not varieties If 
the same species. Out of that welter of fossil forms 
only one type has survived—that which gives us the 
modem races of man. Further, wc realise that the three 
w four human typ« so far discovered represent but a 

We iTh evolutionary human tree. 

We may hope to find many more branches. 

There IS anoihetToute by which we may approach the 
problem of man sanbquity. AH who have mSc a study 
of the human body are agreed that we must seek for 
mans or^n m an ap^-like ancestor. If, therj^re A 
review the facts which bear on the evolution of* the 
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anthropoid apes, w€ may obtain collateral evidence bearing 
on the date at which the diffi:rentiation of the human 
body became possible. To save description, I have 
represented the present state of our knowledge of anthro¬ 
poid evolution in the form of a genealogical tree (fig. 
188). The stems of the three great anthropoids—the 
gorilla, chimpanzee, and orang^sve seen to join together 
m the older part of the Pliocene period. We have not 
many facts to guide us. We know of a late Pliocene 
anthropoid-—Palcopitbecus—which shows relationships 
to both chimpanzee and oraiw, but was probably not 
a direct ancestor of either. We know that the great 
anthropoids were already evolved in the Miocene pwod. 
Dryopithecus was alive in that period, and was about 
the size of the chimpanzee, but more primitive in features 
of tooth and jaw. We know, too, that the small anthro¬ 
poids—the gibbons—were already in existence in the 
Miocene period. So far as our knowledge goes, the 
Miocene anthropoid apes offer us no form which can 
serve as a probable human ancestor. The small and 
large anthropoids were already differentiated, and we 
may presume that the same was the case with the 
human form. Hence in fig. 188 the stems of the 
small anthropoids, of the great anthropoids, and of man 
are represented as alreac^ separated in the Miocene 
period. The evidence, »o far as it goes, justifies us in 
presuming that the human and anthropoid lines of 
descent separated in pre-Miocene times.* 

In fig. 189 the anthropoid and human genealogical 
trees have been combined. The tree represents a working 
hypothesis which may require alteration as new facts 
come to light. It is framed so as to account for the 
evolution and structural characters of the various forms 
of ape and man. The discovery of fossil remains of 
extinct forms gives us some guidance as to the probable 
date at which various types became evolved. In framing 
such a genealogical tree it is necessary—at least it seems 

• For a fgller suteoMiK of ibe cue, see RtpTU #/ BriHxk 
■ 9 <Si P- 7$S (" Modem Problems reUtingiotbe Antiqoity of Mu*> 
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which led on to the great anthropoid apes, then it is 
apparent from fig. i8o that the antiquity of man covers 
an immense period of time. On the s^e of time re¬ 
presented in fif. 189, which is based on estimates published 
by Professor Mlla^‘ a period of about two million years 
elapsed since the separation of the human stem> 
provided, of course, that the hypothesis represented by 
fig. 189 is approximately right. That tree probably 
errs in underestimating rather than overestimating the 
antiquity of the human stem. 

When wc speak of the antiquity of man, howeyer, 
most of us have in mind not the date at which the 
human lineage separated from that of the great anthro¬ 
poids, but the period at which the brain of man had reached 
a human level or standard. We may take the lower limits 
of the brain capacity in modern living races, say 1000 c.c, 
as a working stanwd. If it is arbitrary it is also con¬ 
venient If, then, wc propose to estimate the antiquity 
of man from the appearance of human types with average 
brain capacities of 1000 cc. or more, wc must still regard 
man as an ancient form» with a past immeasurably longer 
than is usually believed. From what wc know, and 
from what wc must infer, of the ancestry of Eoanthropus, 
of Neanderthal man, and of modern man, we have 
reasonable grounds for presuming that man had reached 
the human standard in size of brain by the commencement 
of the Pliocene period. From fig. 189 it will be seen that 
the Pleistocene and Pliocene perils are estimated to cover 
■a period of about one million years. That period, on the 
grounds defined above, represents the antiquity of man. 

Perhaps the most important and the most convincing 
soi^e of c^ddence relating to roan's antiquity is one 
which has been kept unduly in the backgrouna throughout 
this book. We cannot have more certain evidence of man’s 
existence than the implements which he has shaped and 
used. We have seen how long it took to convince the 
modern world that the palKoliths in the gravel deposits 
of Western Europe were shaped by man’s hand. Now 
' See refereace on p. 307. 
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we marvel that anyone should have denied their human 
origin. Then came the discovery of Eolithic implements 
in deposits of Pliocene dateat St Prest, on the 
Kentish plateau, on the uplands of Belgium, under the 
Crag deposits ^ ■ East Anglia. The human origin of 
eoliths is still bei^ called in question, but the more these 
shaped flints of Miocene date are investigated and dis> 
cussed, the greater becomes the number of those who 
regard them as the work of the hands and brain of 
PlTocenc man. It is also maintained that flints, umilar in 
shape and chipping, have been discovered in deposits of 
Miocene and even of Oligocene age. If it be proved that 
such are of human origin, then we must extend still 
further the period covered by the antiquity of man. 
There is not a single fact known to me which makes the 
existence of a human form in the Miocene period an 
impossibility. 


APPENDIX A 


In the text I have accepted the culture of the Oban caves u 
being AzJlian in character and corresponding in time to the end 
of the Pleutocene period. In Professor James Geikie’s opinion 
this view of the antiquit)' of the culture of the Oban caves it 
In this nutter Professor Geikie’s opinion must be 
accepted at final He has recognised fiaur phases in Scotland 
during the Neolithic age, the phases having occurred after the 
Ice age had ended. During the Neolithic age the climate of 
Scotlwd changed four times. In the first phase—the <*lowcr 
”—the land occupied a high level at regards the sea ^ the 
climate suited the growth of trees. In the second phase—the 
“lower turbarian"—the land occuped a lower level and the 
climate favoured the formation of peat>depotia. In the third 
phase—the “ upper forettian"—forests again flourished in Scot¬ 
land. In the fmuth and final Neoliuic phase—the “upper 
tnrbarian”—conditions favourable to the formation of peat again 
returned. Li Professor Gdkie't opinion the culture of the Oban 
eaves must be referred to the final phase of the Neolithic age. 
If we accept that opinion we must adopt the not improb^Ie 
suppoBdon that cultures of a long pan time may have survived in 
sequestered paru of Europe. 


APPENDIX B 

Am* the p^minary proofs of this work had been revised, 
Professor Symington of Belfast showed to the members of the 
Anatomical Sodety of Great Britain and Ireland a series of very 
instructive casts of the human brain. Anatomists have always 
presumed that a oit of the interior of a human skull gives a true 
picmre of the brain which occupied the cranial cavity durina life, 
and that a study of the “cranial" cut gave definite inforiiution 



APPENDICES 


regarding th« detailed features oi the braia. To test the truth 
of this supposition Professor Symington compared the cast of 
the actual brain with the cranial cast in a number of cases. He 
found that although the cranial cast gave accurate information 
regarding the major features of the brain^ that as re^ds certain 
nrunor fatures no dehnite inference could be drawn. He 
questions the possbility of recognising in a cranial cast the 
anterior branches of the fissure of Sylvius, the parieto-oedpitai 
finure, and certain other sulci on the surface of the brain. 
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BTABr *OBK I A OUIBB IB OOMMABB ABB UBBBBAl BTABB BVnB^ BTC.* 

I he author cracei with wonderful accuracy and knowledge 
the prindplei governing the defence of the King’s dominioni, 
thus enabling the layman to understand the policy that has 
been guiding the developments of the present war. 

Oviva 8cw. Cloth. With Map. 2s, 64. iw///M/sgr fa/dwy, 
3^1 txtra. 
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*. WILLIAMS AND NORGAT.E’S 
■ PUBLICATIONS 


The spiritual message 
OF DANTE 

By th« Right Riy. W. BOYD CARPENTER, 

• K.CV.a, D.D., D.CL., D.Ljtt.» LL.IX 
CAinw or «rwTi*iH«TV>, euuin o» t«« cuimt t® tms ioMi w »i»«i 

‘ This book qonuint c^e l•cllires dcKvered at Harvard Uni- 
.varaity under the 'Wjlliacn Bclden Noble Trust. They are 
an tKusthktion drawn from history of the principles which the 
'author strove to enforce in the Noble Lecture of 1904, the 
• struggle of the loul towards the eurnal light. 

. CVnMT.Sew. Cktk. lUuttraitd. Bi. n«t ; pottagt iniaiirl, extra. 


GENERAL SIR ALEX TAYLOR, 
G.C.B., R.E. : HIS TIMES, HIS 
FRIENDS, AND HIS WORK 

WUrtTHH BY MU DAUGHTIR 

A. CAMERON TAYLOR 

Sent by John Lawrence to Delhi, the belief is that by his 
skill and daring ** Alex Taylor took Delhi,” as John Nicholson 
sud. His statue is now on the Ridge. The biography of 
this gallant and high-spirited hero makes fascinating reading. 

“The biography M of faacimtiae ieicreM. Written with noch literary 
ehini. It depleu a ehaiaelet dmoi hwabie and adniirablo; and tbs Mtcing 
of Iho pklore neceatarily pSacat bdore oa swne of tbe moat MirrioK aoeiwa 
of out nalwnal hktory.'' — Major Generol G. X. ScoTT-HoMCaitpr in 

Bhttorttft S/mw'iw. 

“ The lift 01 a chWalrooi ooldict, nhoac forward 6 ery vakmr was blended 
with 0 calm iurkment and a catMIc lovo. can be rood with enlhaaioMk 
inleraL*'—Tie Times. 

iVitk Portraits in Photogravstn and in Bladi and White, 
aieng with Mafs, some of tohitk are printed in tohurs. 

In Thv yoAsmes. Medium Stw- Cloth. 258. net: 
postaie inland, \od. esstm. 
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